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® Safety Instructions @

(Always read these instructions before using the equipment.)

Do not attempt to install, operate, maintain or inspect the converter unit, servo amplifier (drive unit) and servo
motor until you have read through this Instruction Manual, Installation guide, Servo motor Instruction Manual
(Vol.2) and appended documents carefully and can use the equipment correctly. Do not use the converter unit,
servo amplifier (drive unit) and servo motor until you have a full knowledge of the equipment, safety information

and instructions.
In this Instruction Manual, the safety instruction levels are classified into "WARNING" and "CAUTION".

Indicates that incorrect handling may cause hazardous conditions,

A WARN I NG resulting in death or severe injury.

Indicates that incorrect handling may cause hazardous conditions,

A CAUTION resulting in medium or slight injury to personnel or may cause physical

damage.

Note that the CAUTION level may lead to a serious consequence according to conditions. Please follow the
instructions of both levels because they are important to personnel safety.
What must not be done and what must be done are indicated by the following diagrammatic symbols.

®: Indicates what must not be done. For example, "No Fire" is indicated by @ .

‘: Indicates what must be done. For example, grounding is indicated by 9 .

In this Instruction Manual, instructions at a lower level than the above, instructions for other functions, and so

on are classified into "POINT".
After reading this installation guide, always keep it accessible to the operator.




1. To prevent electric shock, note the following

/\ WARNING

= Before wiring or inspection, turn off the power and wait for 15 minutes or more (20 minutes or for drive
unit 30kW or more) until the charge lamp turns off. Then, confirm that the voltage between P(+) and
N(—) (L+ and L— for drive unit 30kW or more) is safe with a voltage tester and others. Otherwise, an
electric shock may occur. In addition, always confirm from the front of the servo amplifier (converter unit),
whether the charge lamp is off or not.

* Connect the converter unit, servo amplifier (drive unit) and servo motor to ground.

= Any person who is involved in wiring and inspection should be fully competent to do the work.

- Do not attempt to wire the converter unit, servo amplifier (drive unit) and servo motor until they have been
installed. Otherwise, you may get an electric shock.

= Operate the switches with dry hand to prevent an electric shock.

- The cables should not be damaged, stressed, loaded, or pinched. Otherwise, you may get an electric
shock.

= During power-on or operation, do not open the front cover. You may get an electric shock.

- Do not operate the converter unit and servo amplifier (drive unit) with the front cover removed. High-
voltage terminals and charging area are exposed and you may get an electric shock.

= Except for wiring or periodic inspection, do not remove the front cover even if the power is off. The servo
amplifier (drive unit) is charged and you may get an electric shock.

2. To prevent fire, note the following

/\ CAUTION

- Install the converter unit, servo amplifier (drive unit), servo motor and regenerative resistor on
incombustible material. Installing them directly or close to combustibles will lead to a fire.

= Always connect a magnetic contactor between the main circuit power supply and L1, L2, and L3 of the
converter unit, servo amplifier (drive unit), and configure the wiring to be able to shut down the power
supply on the side of the converter unit, servo amplifier (drive unit) power supply. If a magnetic contactor
is not connected, continuous flow of a large current may cause a fire when the converter unit, servo
amplifier (drive unit) malfunctions.

- When a regenerative resistor is used, use an alarm signal to switch main power off. Otherwise, a
regenerative transistor fault or the like may overheat the regenerative resistor, causing a fire.

- Provide adequate protection to prevent screws and other conductive matter, oil and other combustible
matter from entering the converter unit, servo amplifier (drive unit), and servo motor.

= Always connect a no-fuse breaker to the power supply of the servo amplifier (converter unit).




3. To prevent injury, note the follow

/\ CAUTION

= Only the voltage specified in the Instruction Manual should be applied to each terminal, Otherwise, a
burst, damage, etc. may occur.

= Connect the terminals correctly to prevent a burst, damage, etc.

- Ensure that polarity (+, —) is correct. Otherwise, a burst, damage, etc. may occur.

- Take safety measures, e.g. provide covers, to prevent accidental contact of hands and parts (cables, etc.)
with the converter unit and servo amplifier (drive unit) heat sink, regenerative resistor, servo motor, etc.
since they may be hot while power is on or for some time after power-off. Their temperatures may be high
and you may get burnt or a parts may damaged.

= During operation, never touch the rotating parts of the servo motor. Doing so can cause injury.

4. Additional instructions

The following instructions should also be fully noted. Incorrect handling may cause a fault, injury, electric
shock, etc.

(1) Transportation and installation

/\ CAUTION

= Transport the products correctly according to their mass.

- Stacking in excess of the specified number of products is not allowed.

= Do not carry the servo motor by the cables, shaft or encoder.

= Do not hold the front cover to transport the converter unit and servo amplifier (drive unit). The converter
unit and servo amplifier (drive unit) may drop.

- Install the converter unit and servo amplifier (drive unit) in a load-bearing place in accordance with the
Instruction Manual.

- Do not climb or stand on servo equipment. Do not put heavy objects on equipment.

* The converter unit, servo amplifier (drive unit), and servo motor must be installed in the specified
direction.

- Leave specified clearances between the converter unit, servo amplifier (drive unit), and control enclosure
walls or other equipment.

= Do not install or operate the converter unit, servo amplifier (drive unit), and servo motor which has been
damaged or has any parts missing.

* Do not block the intake and exhaust areas of the converter unit, servo amplifier (drive unit) and servo
motor which has a cooling fan. Doing so may cause faults.

- Do not drop or strike converter unit, servo amplifier (drive unit), or servo motor. Isolate from all impact
loads.

= Securely attach the servo motor to the machine. If attach insecurely, the servo motor may come off during
operation.

= The servo motor with reduction gear must be installed in the specified direction to prevent oil leakage.

- Take safety measures, e.g. provide covers, to prevent accidental access to the rotating parts of the servo
motor during operation.

* Never hit the servo motor or shaft, especially when coupling the servo motor to the machine. The encoder
may become faulty.

- Do not subject the servo motor shaft to more than the permissible load. Otherwise, the shaft may break.




/\ CAUTION

- When you keep or use it, please fulfill the following environmental conditions.

ltern Environmental conditions
Converter unit * servo amplifier (drive unit) Servo motor
In [°C] | 0 to 55 (non-freezing) 0 to 40 (non-freezing)
Ambient operation | [°F] | 32 to 131 (non-freezing) 32 to 104 (non-freezing)
temperature In storage [°C] | —20to 65 (non—freez?ng) —151t0 70 (non—frelezing)
[°F] | —4 to 149 (non-freezing) 5 to 158 (non-freezing)
Ambient In operation 90%RH or less (non-condensing) 80%RH or less (non-condensing)
humidity In storage 90%RH or less (non-condensing)
Ambience Indoors (no direct sunlight) Free from corrosive gas, flammable gas, oil mist, dust and dirt
Altitude Max. 1000m (3280 ft) above sea level
HF-MP series HF-KP series X, Y: 49 m/s?
HF-SP51-81 HF-SP52 to 152
HF-SP524 to 1524 HC-RP Series X,Y:245 m/s?
HC-UP72 152 HF-JP Series
HF-SP121-201 HF-SP202 - 352
HF-SP2024 3524 HC-UP202 to 502 X: 245 mis” Y: 49 /s’
5.9 or less at 10 to HF-SP301-421 HF-SPS02-702 X: 24.5m/s? Y: 29.4 m/s®
(Note) , > HE-SP5024 - 7024
S [m/s?] 55Hz (directions of > >
Vibration HC-LP52 to 152 X: 9.8 m/s® Y:24.5 m/s
X, Y and Z axes)
HC-LP202 to 302 X:19.6 m/s” Y: 49 m/s’
HA-LP601 to 12K1 HA-LP701M to 15K1M
HA-LP502 to 22K2 HA-LP6014 * 12K14 X:11.7 m/s? Y: 29.4 m/s?
HA-LP701M4 - 15K1M4 HA-LP11K24 to 22K24
HA-LP15K1 to 37K1 HA-LP22K1M to 37K1M
HA-LP30K2 - 37K2 HA-LP15K14 to 37K14 X, Y: 9.8 m/s®
HA-LP22K1M4 to 50K1M4 HA-LP30K24 to 55K24

Note. Except the servo motor with reduction gear.

- When the equipment has been stored for an extended period of time, contact your local sales office.

(2) Wiring

/\ CAUTION

= Wire the equipment correctly and securely. Otherwise, the servo motor may operate unexpectedly.

= Do not install a power capacitor, surge absorber or radio noise filter (FR-BIF-(H) option) between the
servo motor and servo amplifier (drive unit).

* Connect the wires to the correct phase terminals (U, V, W) of the servo amplifier (drive unit) and servo
motor.
Not doing so may cause unexpected operation.

* Connect the servo motor power terminal (U, V, W) to the servo motor power input terminal (U, V, W)
directly. Do not let a magnetic contactor, etc. intervene.

Servo amplifier Servo amplifier
(drive unit) Servo motor (drive unit)

Servo motor

= Do not connect AC power directly to the servo motor. Otherwise, a fault may occur.




/\ CAUTION

= The surge absorbing diode installed to the DC relay for control output should be fitted in the specified
direction. Otherwise, the emergency stop and other protective circuits may not operate.

Servo amplifier Servo amplifier
(drive unit) (drive unit)
24VDC

DOCOM

a Control output

signal
DICOM

DOCOM

Control output
signal
DICOM

+SZT
(-

For sink output interface For source output interface

- When the cable is not tightened enough to the terminal block (connector), the cable or terminal block
(connector) may generate heat because of the poor contact. Be sure to tighten the cable with specified
torque.

(3) Test run adjustment

/\ CAUTION

- Before operation, check the parameter settings. Improper settings may cause some machines to perform
unexpected operation.
= The parameter settings must not be changed excessively. Operation will be insatiable.

(4) Usage

/\ CAUTION

* Provide an external emergency stop circuit to ensure that operation can be stopped and power switched
off immediately.

= Any person who is involved in disassembly and repair should be fully competent to do the work.

- Before resetting an alarm, make sure that the run signal of the servo ampilifier (drive unit) is off to prevent
an accident. A sudden restart is made if an alarm is reset with the run signal on.

= Do not modify the equipment.

= Use a noise filter, etc. to minimize the influence of electromagnetic interference, which may be caused by
electronic equipment used near the converter unit and servo amplifier (drive unit).

= Burning or breaking a converter unit and servo amplifier (drive unit) may cause a toxic gas. Do not burn or
break a converter unit and servo amplifier (drive unit).

- Use the converter unit and servo amplifier (drive unit) with the specified servo motor.

= The electromagnetic brake on the servo motor is designed to hold the motor shaft and should not be used
for ordinary braking.

- For such reasons as service life and mechanical structure (e.g. where a ball screw and the servo motor
are coupled via a timing belt), the electromagnetic brake may not hold the motor shaft. To ensure safety,
install a stopper on the machine side.




(5) Corrective actions

/\ CAUTION

* When it is assumed that a hazardous condition may take place at the occur due to a power failure or a
product fault, use a servo motor with an electromagnetic brake or an external brake mechanism for the
purpose of prevention.

= Configure an electromagnetic brake circuit so that it is activated also by an external emergency stop
switch.

Contacts must be opened by servo-on
(SON) OFF, trouble (ALM) and Contacts must be opened by an
electromagnetic brake interlock (MBR). emergency stop switch.

Servo motor
SON RA

O -
0

Electromagnetic brake

- When any alarm has occurred, eliminate its cause, ensure safety, and deactivate the alarm before
restarting operation.

- When power is restored after an instantaneous power failure, keep away from the machine because the
machine may be restarted suddenly (design the machine so that it is secured against hazard if restarted).

(6) Maintenance, inspection and parts replacement

/N CAUTION

= With age, the electrolytic capacitor of the converter unit and servo amplifier (drive unit) will deteriorate. To
prevent a secondary accident due to a fault, it is recommended to replace the electrolytic capacitor every
10 years when used in general environment. Please contact your local sales office.

(7) General instruction

= To illustrate details, the equipment in the diagrams of this Specifications and Instruction Manual may have
been drawn without covers and safety guards. When the equipment is operated, the covers and safety
guards must be installed as specified. Operation must be performed in accordance with this
Specifications and Instruction Manual.




® DISPOSAL OF WASTE @

Please dispose a converter unit, servo amplifier (drive unit), battery (primary battery) and other options
according to your local laws and regulations.

A EEP-ROM life

The number of write times to the EEP-ROM, which stores parameter settings, etc., is limited to 100,000. If
the total number of the following operations exceeds 100,000, the converter unit, servo amplifier (drive unit)
and/or converter unit may fail when the EEP-ROM reaches the end of its useful life.

- Write to the EEP-ROM due to parameter setting changes

- Home position setting in the absolute position detection system

- Write to the EEP-ROM due to device changes

Precautions for Choosing the Products
Mitsubishi will not be held liable for damage caused by factors found not to be the cause of Mitsubishi;
machine damage or lost profits caused by faults in the Mitsubishi products; damage, secondary damage,
accident compensation caused by special factors unpredictable by Mitsubishi; damages to products other
than Mitsubishi products; and to other duties.

COMPLIANCE WITH THE EUROPEAN EC
DIRECTIVES

Refer to Appendix 9 for the compliance with EC Directives.

COMPLIANCE WITH UL/C-UL STANDARD

Refer to Appendix 10 for the compliance with UL/C-UL standard.

<<About the manuals>>

This Instruction Manual and the MELSERVO Servo Motor Instruction Manual (Vol.2) are required if you use
the General-Purpose AC servo MR-J3-A for the first time.

Relevant manuals

Manual name Manual No.
MELSERVO-J3 Series Instructions and Cautions for Safe Use of AC Servos IB(NA)0300077
(Enclosed in converter unit and servo amplifier (drive unit).)
MELSERVO Servo Motor Instruction Manual (Vol.2) SH(NA)030041
EMC Installation Guidelines IB(NA)67310

Details of MR-J3-CR55K(4) and MR-J3-DU30KA(4) to MR-J3-DU55KA4 are described in chapter 13 of this
instruction manual.
For the products of 30kW or more, refer to chapter 15.

<<Wiring>>
Wires mentioned in this instruction manual are selected based on the ambient temperature of 40°C (104°F).
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1. FUNCTIONS AND CONFIGURATION

1. FUNCTIONS AND CONFIGURATION
1.1 Summary

The Mitsubishi MELSERVO-J3 series general-purpose AC servo is based on the MELSERVO-J2-Super series
and has further higher performance and higher functions.

It has position control, speed control and torque control modes. Further, it can perform operation with the
control modes changed, e.g. position/speed control, speed/torque control and torque/position control. Hence, it
is applicable to a wide range of fields, not only precision positioning and smooth speed control of machine tools
and general industrial machines but also line control and tension control.

As this new series has the USB or RS-422 serial communication function, a MR Configurator installed personal
computer or the like can be used to perform parameter setting, test operation, status display monitoring, gain
adjustment, etc.

With real-time auto tuning, you can automatically adjust the servo gains according to the machine.

The MELSERVO-J3 series servo motor with an absolute position encoder which has the resolution of 262144
pulses/rev to ensure more accurate control as compared to the MELSERVO-J2-Super series. Simply adding a
battery to the servo amplifier makes up an absolute position detection system. This makes home position
return unnecessary at power-on or alarm occurrence by setting a home position once.

(1) Position control mode
An up to 1Mpps high-speed pulse train is used to control the speed and direction of a motor and execute
precision positioning of 262144 pulses/rev resolution.
The position smoothing function provides a choice of two different modes appropriate for a machine, so a
smoother start/stop can be made in response to a sudden position command.
A torque limit is imposed on the servo amplifier by the clamp circuit to protect the power transistor in the
main circuit from overcurrent due to sudden acceleration/deceleration or overload. This torque limit value
can be changed to any value with an external analog input or the parameter.

(2) Speed control mode
An external analog speed command (0 to +10VDC) or parameter-driven internal speed command (max. 7
speeds) is used to control the speed and direction of a servo motor smoothly.
There are also the acceleration/deceleration time constant setting in response to speed command, the
servo lock function at a stop time, and automatic offset adjustment function in response to external analog
speed command.

(3) Torque control mode
An external analog torque command (0 to +8VDC) is used to control the torque output by the servo motor.
To prevent unexpected operation under no load, the speed limit function (external or internal setting) is also
available for application to tension control, etc.
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1.2 Function block diagram

The function block diagram of this servo is shown below.

(1) MR-J3-350A or less * MR-J3-200A4 or less

Power factor .
improving DC Regenerative
option

reactor

! Diode
stack Relay

|+

Regene-
rative TR

,CHARGE
«lamp

(Note 3) Cooling fan

SN
x>

Servo motor

Current I

detector

Dynamic
brake circuit

I
— |
r 1
Control | O Electro-
circuit l2avpc | ® magnetic,
power | O brake !
: supply ! B2
: ‘ | I y Y | :
} Base Voltage | |overcurrent| [ Current g
! amplifier | | detection | | protection | |detection (@)
1
| l l | | Encoder
| |
L 1
l l o
| Virtual |
| ) encoder |
I Pulse input | model position Model speed !
} control control }
} Virtual }
| motor |
| |
l l
| Model Model Model torque |
! position speed !
| |
l l
1 Actual position Actual speed Current |
I control control control I
| |
| |
| |
| |
| |
| I
| | |
| I
| | _
; | uss | [Rs-422] | DIA | I MR JSBAT
4
|
o
| | Optional battery
be----------| CN1l |f----------~-~ { CN5 } - { CN3 } - { CN6 } - -7 (for absolute position
detection system)
D 1/O control
Analog - Servo on Personal
(2 channels) | | gf;lmand pulse train input computer Controller| | Analog monitor
- Failure, etc. | USB |RS-422 (2 channels)

Note 1. The built-in regenerative resistor is not provided for the MR-J3-10A(1).
2. For 1-phase 200 to 230VAC, connect the power supply to L1, L2 and leave Ls open.
There is no Ls for 1-phase 100 to 120VAC power supply. For the specification of power supply, refer to section 1.3.

3. Servo amplifiers MR-J3-70A or greater have a cooling fan.
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(2) MR-J3-350A4 - MR-J3-500A(4) - MR-J3-700A(4)

Power factor

improving DC
reactor

' Diode

[a—

Regenerative
option

F=n

Servo motor

stack Relay
r —
Current [
At || detector
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rative TR 1
CHARGE ( [
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: - )
COOllng fan Dynamic :
@ brake circuit |
|
Control | O Electro-
, circuit 'loavpc 1 ® magnetic
A power I O brake
O supply I B2
] ]
| L [ , | | |
| Base Voltage | |overcurrent| | Current g
! amplifier | [detection| | protection | |detection O
|
! l J, ! | Encoder
I I
I |
I I o
| Virtual |
| ) encoder |
I Pulse input | Model position | Model speed I
| control control |
| Virtual |
! motor !
I I
I I
I I
| Model Model Model torque |
! position speed !
I I
I I
: Actual position | Actual speed Current |
I control control control I
I I
I I
I I
I I
I I
I ]
| |
I I
| ! -
! | uss | [Rs-422] | D/A | I MR JSBAT
| Z
| ) -
I Optional battery
bemmooo-----| CNL |-----------~ { CN5 } - { CN3 } - { CN6 } - -4 (for absolute position
detection system)
Av4
D 1/O control
Analog - Servo on Personal
(2 channels) | | gi’:;mand Pulse train input computer Controller| | Analog monitor
+ Failure, etc. USB RS-422 (2 channels)

Note. For the specification of power supply, refer to section 1.3.
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(3) MR-J3-11KA(4) to 22KA(4)

Diode
stac

K Thyristor

Power factor

improving DC Regenerative

reactor

option

(Note 2)

External
dynamic brake

(option)

Servo motor

Analog
(2 channels)

D I/O control

- Servo on

= Command pulse train input
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Personal
computer

Note 1. For the specification of power supply, refer to section 1.3.

2. Use an external dynamic brake for this servo amplifier. Failure to do so will cause an accident because the servo motor does

detection system)

Controller

Analog monitor
(2 channels)

not stop immediately but coasts at an emergency stop and such conditions. Ensure the safety in the entire system.
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I
I
1
I
|
I
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ljv |:|
S -
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———————————— - -1 CN6 |--- (for absolute position
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1.3 Servo amplifier standard specifications

(1) 200V class, 100V class

Permissible frequency fluctuation

Within £5%

Power supply capacity

Refer to section 11.2

Inrush current

Servo amplifier

MR-J3-0| 10A | 20A | 40A | 60A | 70A [100A|200A|350A|500A| 700A|11KA|15KA|22KA|10A1| 20A1|40A1
Iltem
2 | Rated voltage 3-phase 170VAC
3 [ Rated current [A]l 11 [15[28[32]58]6.0]11.0[17.0]28.0[37.0[68.0[87.0[126.0] 1.1 | 1.5 [ 2.8
> 1-phase 100 to
S |Voltage, frequency 8-phase or 1-phase 200 to 3-phase 200 to 230VAC, 50/60Hz 120VAC,
5 230VAC, 50/60Hz
? 50/60Hz
% Rated current [A]| 09 | 1.5 | 26 (”3‘:1623) 38| 50 [105]16.0(21.7|28.9(46.0|64.0|95.0| 3.0 | 5.0 | 9.0
g .
pun . . 3-phase or 1-phase 1-phase 85 to
§ Permissible voltage fluctuation 170 to 253VAC 3-phase 170 to 253VAC 132VAC
g
T
s

Refer to section 11.5

1-phase 100 to

Voltage, frequency 1-phase 200 to 230VAC, 50/60Hz 120VAC,
50/60Hz
Rated current [A] 0.2 [ 0.3 0.4
_— Permissible voltage 1-phase 85 to
ggvr\}g?; El;;?; fluctuation 1-phase 170 to 253VAC 132VAC
Permls_smle frequency Within £5%
fluctuation
Power
consumption W] 30 45 30
Inrush current Refer to section 11.5
Interface power |Voltage 24VDC=*=10%
supply Power supply capacity (Note 1) 0.3A
Control System Sine-wave PWM control, current control system
. o External option .
Dynamic brake Built-in (Note 4) Built-in

Protective functions

Overcurrent shut-off, regenerative overvoltage shut-off, overload shut-off (electronic thermal
relay), servo motor overheat protection, encoder error protection, regenerative error protection,
undervoltage, instantaneous power failure protection, overspeed protection, excessive error
protection

2 |Max. input pulse frequency 1Mpps (for differential receiver), 200kpps (for open collector)
_5 g Command pulse multiplying factor Electronic gear A:1 to 1048576, B:1 to 1048576, 1/10 < A/B < 2000
‘% 5 |In-position range setting 0 to 10000 pulse (command pulse unit)
& £ [Error excessive =+ 3 revolutions

3 Torque limit Set by parameter setting or external analog input (0 to +10VDC/maximum torque)
_ Speed control range Analog speed command 1: 2000, internal speed command 1: 5000
£ |Analog speed command input 0to =10VDC / Rated speed
§ 2 +0.01% or less (load fluctuation 0 to 100%)

o) . . 0% (power fluctuation +=10%
§ E |Speed fluctuation ratio +0.2% or less (aml(:v[i)ent temperature 25110?’0 (59 to 95°F))
& when using analog speed command

Torque limit Set by parameter setting or external analog input (0 to +10VDC/maximum torque)

Torque [Analog torgue command input 0to £8VDC / Maximum torque (input impedance 10 to 12kQ)
?g&?l Speed limit Set by parameter setting or external analog input (0 to =10VDC/Rated speed)

Compliance to standards

CE (LVD: IEC/EN 50178, EMC: IEC/EN 61800-3)
UL (UL 508C)

Natural-cooling, open Natural-cooling,

Structure e Force-cooling, open (IP rating: IP00) open
(IP rating: 1P00) (IP rating: IP00)
» . [°C] (Note 2) 0 to 55 (non-freezing)
S |Ambient In operation [°F] (Note 2) 32 to 131 (non-freezing)
S [temperature [°C] —20 to 65 (non-freezing)
§ In storage [°F] —4 to 149 (non-freezing)
T |Ambient In operation o ) .
£ |humidity In storage 90%RH or less (non-condensing)
g Ambient Indoors (no direct sunlight),
S Free from corrosive gas, flammable gas, oil mist, dust and dirt
2 |Altitude Max. 1000m above sea level
Y lVibration 5.9m/s” or less at 10 to 55Hz (directions of X, Y and Z axes)
Mass [kg]j 08108 [(10(10]|14[14(21]|23|46(62] 18 |18 [ 19 (08|08 (1.0
[Ib]]1.76|1.76]2.21|2.21[3.09]3.09|4.63[5.07]10.1|13.7[39.7|39.7|41.9(1.76]1.76 | 2.21
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Note 1. 0.3A is the value applicable when all I/O signals are used. The current capacity can be decreased by reducing the number of

I/O points.

2. When closely mounting the servo amplifier of 3.5kW or less, operate them at the ambient temperatures of 0 to 45°C or at 75%

or smaller effective load ratio.

3. When a UL/C-UL-compliant servo motor is used in combination, the value is 2.9A.
4. Use an external dynamic brake for this servo amplifier. Failure to do so will cause an accident because the servo motor does
not stop immediately but coasts at an emergency stop and such conditions. Ensure the safety in the entire system.

(2) 400V class
Servo amplifier
tem MR-J3-0 60A4 100A4 200A4 350A4 500A4 700A4 11KA4 15KA4 22KA4
2 |Rated voltage 3-phase 323VAC
3 |Rated current [A]] 15 28 | 54 [ 86 | 140 | 170 [ 320 | 410 [ 630
g Voltage, frequency 3-phase 380 to 480VAC, 50/60Hz
8 |Rated current Al 1.4 25 | 51 | 79 [ 108 | 144 [ 231 | 318 | 476
= _§ Permissible voltage fluctuation 3-phase 323 to 528VAC
% 7 [Permissible frequency fluctuation Within =5%%
£ Power supply capacity Refer to section 11.2
= |lnrush current Refer to section 11.5
Voltage, frequency 1-phase 380 to 480VAC, 50/60Hz
Rated current [A] 0.1 [ 0.2
~ |Permissible voliage 1-phase 323 to 528VAC
Control circuit Permissible frequency
power supply fluctuation Within =5%%
Power
consumption [W] 30 45
Inrush current Refer to section 11.5
Interface power |Voltage 24VDC+10%%
supply Power supply capacity (Note 1) 0.3A

Control System

Sine-wave PWM control, current control system

Dynamic brake

Built-in [

External option (Note 2)

Protective functions

Overcurrent shut-off, regenerative overvoltage shut-off, overload shut-off (electronic thermal
relay), servo motor overheat protection, encoder error protection, regenerative error protection,
undervoltage, instantaneous power failure protection, overspeed protection, excessive error

protection

Max. input pulse frequency

1Mpps (for differential receiver), 200kpps (for open collector)

Command pulse multiplying factor

Electronic gear A:1 to 1048576, B:1 to 1048576, 1/10 < A/B < 2000

In-position range setting

0 to 10000 pulse (command pulse unit)

Error excessive

=+ 3 revolutions

Position control
mode

Torque limit

Set by parameter setting or external analog input (0 to +10VDC/maximum torque)

Speed control range

Analog speed command 1: 2000, internal speed command 1: 5000

E Analog speed command input 0to £10VDC / Rated speed
§ 9 +0.01% or less (load fluctuation 0 to 100%)
5 9 . . 0% (power fluctuation *10%)
2 £ [Speed fluctuation ratio +0.2% or less (ambient temperature 25+10°C (59 to 95°F))
& when using analog speed command
Torque limit Set by parameter setting or external analog input (0 to +10VDC/maximum torque)
Torque |Analog torque command input 0 to =8VDC / Maximum torque (input impedance 10 to 12kQ)
%)SJLOI Speed limit Set by parameter setting or external analog input (0 to =10VDC/Rated speed)

Compliance to standards

CE (LVD: IEC/EN 50178, EMC: I[EC/EN 61800-3)
UL (UL 508C)

Natural-cooling,

Structure p Force-cooling, open (IP rating: IP00)
(IP rating: IP00)
0 : [C] 0 to 55 (non-freezing)
S |Ambient In operation [°F] 32 to 131 (non-freezing)
S |temperature [°C] —20 to 65 (non-freezing)
§ In storage [°F] —4 to 149 (non-freezing)
T |Ambient In operation o ) .
£ |humidity In storage 90%RH or less (non-condensing)
IS . Indoors (no direct sunlight),
é Ambient Free from corrosive gas, flammable gas, oil mist, dust and dirt
2 |Altitude Max. 1000m above sea level
W lvibration 5.9m/s’ or less at 10 to 55Hz (directions of X, Y and Z axes)
Mass [kg] 17 1.7 2.1 4.6 4.6 6.2 18 18 19
[lb]] 3.75 3.75 4.63 10.1 10.1 13.7 39.7 39.7 41.9

Note 1. 0.3A is the value applicable when all I/O signals are used. The current capacity can be decreased by reducing the number of

1/O points.

2. Use an external dynamic brake for this servo amplifier. Failure to do so will cause an accident because the servo motor does
not stop immediately but coasts at an emergency stop and such conditions. Ensure the safety in the entire system.
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1. FUNCTIONS AND CONFIGURATION

1.4 Function list

The following table lists the functions of this servo. For details of the functions, refer to the reference field.

MR-J2-Super series servo amplifier.

Function Description (Note) Reference
Control mode
Section 3.2.1
Position control mode This servo is used as position control servo. P Section 3.6.1
Section 4.2
Section 3.2.2
Speed control mode This servo is used as speed control servo. S Section 3.6.2
Section 4.3
Section 3.2.3
Torque control mode This servo is used as torque control servo. T Section 3.6.3
Section 4.4
Position/speed control Using input device, control can be switched between position PIS Section 3.6.4
change mode control and speed control.
Speed/torque control change [ Using input device, control can be switched between speed ST Section 3.6.5
mode control and torque control.
Torque/position control Using input dev.lge, control can be switched between torque TP Section 3.6.6
change mode control and position control.
High-resolution encoder High-resolution encoder of 262144 pulses/rev is used as a P ST
servo motor encoder.
Absolute position detection Merely setting a home position once makes home position P Chapter 14
system return unnecessary at every power-on.
Gain changing function You can switch‘ between- gains during rotgtion apd gains d‘uring P s Section 8.6
stop or use an input device to change gains during operation.
Advanced vibration This function suppresses vibration at the arm end or residual .
. I P Section 8.4
suppression control vibration.
Adaptive filter I Servo am.pli.fier detects 'mechanical resonance anpl setg filtgr PS.T Section 8.2
characteristics automatically to suppress mechanical vibration.
Low-pass filter Suppresses high-freguency resonance which occurs as servo P.S.T Section 8.5
system response is increased.
Analyzes the frequency characteristic of the mechanical
Machine analyzer function systgm by simply connecting a.r-)ersonal computer installed MR P
Configurator with a servo amplifier.
MR Configurator is necessary for this function.
Can simulate machine motions on a personal computer screen
Machine simulation on the basis of the machine analyzer results. P
MR Configurator is necessary for this function.
Personal computer changes gains automatically and searches
Gain search function for overshoot-free gains in a short time. P
MR Configurator is necessary for this function.
This function provides better disturbance response in case of
Robust disturbance low response level due to high load inertia moment ratio for the P ST
compensation roll send axes. T
MR Configurator is necessary for this function.
Advanced Gain search automatically searches for the optimum
parameter for settle time to be short.
Advanced Gain search The gain can be adjusted by setting sequentially in accordance P
with wizard screens.
MR Configurator is necessary for this function.
Slight vibration suppression Suppresses vibration of £1 pulse produced at a servo motor p Parameters
control stop. No.PB24
. . Parameters
Electronic gear Input pulses can be multiplied by 1/50 to 50. P No.PAO6, PAO7
Automatically adjusts the gain to optimum value if load applied
Auto tuning to the servo motor shaft varies. Higher in performance than P, S Chapter 7
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. - (Note)
Function Description Reference
Control mode
Position smoothing Speed can be increased smoothly in response to input pulse. P Parameter No.PB0O3
S-pattern acceleration/
P L Speed can be increased and decreased smoothly. S, T Parameter No.PCO03
deceleration time constant
Used when the built-in regenerative resistor of the servo
Regenerative option amplifier does not have sufficient regenerative capability for P,S, T Section 12.2
the regenerative power generated.
Used when the regenerative option cannot provide enough
Brake unit regenerative power. P,S, T Section 12.3
Can be used with the MR-J3-500A = MR-J3-700A.
Used when the regenerative option cannot provide enough
Return converter regenerative power. P,S, T Section 12.4
Can be used with the MR-J3-500A = MR-J3-700A.
Alarm history clear Alarm history is cleared. P,S, T Parameter No.PC18
) If the input power supply voltage had reduced to cause an
Restart after instantaneous
ower failure alarm but has returned to normal, the servo motor can be S Parameter No.PC22
P restarted by merely switching on the start signal.
. Command pulse train form can be selected from among three )
Command pulse selection ) P Section 5.1.12
different types.
) ) Forward rotation start, reverse rotation start, servo-on (SON) Parameters
Input signal selection ] ] ) o
) ) and other input device can be assigned to certain pins of the P,S, T No.PDO03 to PD08,
(Device settings)
CNL1 connectors. PD10 to PD12
) ) Trouble (ALM), dynamic brake interlock (MBR) and other Parameters
Output signal selection ) . L
. . output device can be assigned to certain pins of the CN1 P,S, T No.PD13 to PD16,
(Device settings)
connectors. PD18
o . Section 3.6.1 (5)
Torque limit Servo motor torque can be limited to any value. P, S )
Section 5.1.11
Section 3.6.3 (3)
Speed limit Servo motor speed can be limited to any value. T Parameter
No.PCO05 to PC11
Status display Servo status is shown on the 5-digit, 7-segment LED display P,S, T Section 6.3
) ) ON/OFF statuses of external I/O signals are shown on the )
External I/O signal display ) P,S, T Section 6.7
display.
) Output signal can be forced on/off independently of the servo
Output signal (DO) )
status. P,S, T Section 6.8
forced output . . . .
Use this function for output signal wiring check, etc.
Voltage is automatically offset to stop the servo motor if it does
Automatic VC offset not come to a stop at the analog speed command (VC) or ST Section 6.4
analog speed limit (VLA) of OV.
JOG operation, positioning operation, motor-less operation,
) DO forced output and program operation. )
Test operation mode ) ) L P,S, T Section 6.9
However, MR Configurator is hecessary for positioning
operation and program operation.
Analog monitor output Servo status is output in terms of voltage in real time. P,S, T Parameter No.PC14
) Using a personal computer, parameter setting, test operation, )
MR Configurator . P,S, T Section 12.8
status display, etc. can be performed.
If an alarm has occurred, the corresponding alarm number is .
Alarm code output . ) P,S, T Section 9.1
output in 3-bit code.
The DI/DO signals, analog monitor input I/F, analog monitor
e . . output, command pulse I/F and encoder pulse output are )
Amplifier diagnosis function P P P P P,S, T Section 12.8 (2)(C)

checked. The diagnosis cable (MR-J3ACHECK) and MR
Configurator are necessary for this function.

Note. P: Position control mode, S: Speed control mode, T: Torque control mode
P/S: Position/speed control change mode, S/T: Speed/torque control change mode, T/P: Torque/position control change mode
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1.5 Model code definition

(1) Rating plate

RATION

MITSUBISHI AC SERVO

MODE MR-J3-10A
POWER : 100W
INPUT : 0.9A 3PH+1PH200-230V 50Hz

3PH+1PH200-230V_60Hz

1.3A 1PH 230V 50/60Hz

OUTPUT

170V 0-360Hz 1.1A

SERIAL

: A34230001
A\ MITSUBISHI ELECTRIC CORPORATION
MADE IN JAPAN

<«——— Applicable power supply

<«— Rated output current

<—I— Serial number

o9noonong

The year and month of
manufacture (Note)

Note. Production year and month of the servo amplifier are indicated in a serial number on the rating
plate. The year and month of manufacture are indicated by the last one digit of the year and 1
t0 9, X(10), Y(11), Z(12).
For September 2009, the Serial No. is like, "SERIAL 09900 O01O0O00",

(2) Model

MR—J 3-0AOO0

—L Special specification
Series i i
Symbol Special specification ;iﬂg;z;aggitr:sg;%
Servo amplifiers of 11k to
) 22kW (Except the ones that :
PX support the HF-JP series Not available
Servo motors)
Rated output ) HF-JP series ;
Rated outout LR Servo amplifiers dedicated Equipped
Symbol K P to the 11kW and 15kW )
[kwW] LW [ servo motors Not available
10 0.1 HF-JP series
20 0.2 Servo amplifiers for the Built-in
40 04 -U100 ] 0.5k to 5kW servo motors regenerative
. that support the 400% resistor
60 0.6 maximum torque setting
70 0.75
100 1 Power supply
200 2 Symbol Power supply
350 3.5 None [3-phase or 1-phase 200
700 7 (Note 2)|1-phase 100 to 120VAC
11K 11
15K 15 (Note 3)] 3-phase 380 to 480VAC
22K 22 -
Note 1. 1-phase 200 to 230VAC is supported by
750W or less.
General purpose interfface —— 2. 1-phase 100 to 120VAC is supported by
400W or less.

3. 3-phase 380 to 480VAC is supported by
600W and 1kW or more.
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1.6 Combination with servo motor

The following table lists combinations of servo amplifiers and servo motors. The same combinations apply to
the models with an electromagnetic brake and the models with a reduction gear.

Servo motors
Servo amplifier HF-SPO
HF-MPO HF-KPO - - HC-RPO HC-uPO HC-LPO
1000r/min 2000r/min
MR-J3-10A (1) 053 - 13 053 - 13
MR-J3-20A (1) 23 23
MR-J3-40A (1) 43 43
MR-J3-60A 51 52 52
MR-J3-70A 73 73 72
MR-J3-100A 81 102 102
MR-J3-200A 121 - 201 152 - 202 103 - 153 152 152
MR-J3-350A 301 352 203 202 202
MR-J3-500A 421 502 353 - 503 352 = 502 302
MR-J3-700A 702
MR-J3-11KA
MR-J3-15KA
MR-J3-22KA
Servo motors
Servo amplifier HA-LPO HF-JPO
1000r/min 1500r/min 2000r/min 1500r/min 3000r/min
MR-J3-60A 53
MR-J3-70A 73
MR-J3-100A 103
MR-J3-200A 153 - 203
MR-J3-350A 353
MR-J3-500A 502 503
MR-J3-700A 601 701M 702
MR-J3-11KA 801 - 12K1 11K1M 11K2 11K1M (Note)
MR-J3-15KA 15K1 15K1M 15K2 15K1M (Note)
MR-J3-22KA 20K1 - 25K1 22K1M 22K2
Servo motors
Servo amplifier HA-LPO HF-JPO
HF-SPO
1000r/min 1500r/min 2000r/min 1500r/min 3000r/min
MR-J3-60A4 524 534
MR-J3-100A4 1024 734 - 1034
MR-J3-200A4 1524 - 2024 1534 - 2034
MR-J3-350A4 3524 3534
MR-J3-500A4 5024 5034
MR-J3-700A4 7024 6014 701M4
MR-J3-11KA4 8014 - 12K14 11K1M4 11K24 11K1M4 (Note)
MR-J3-15KA4 15K14 15K1M4 15K24 15K1M4 (Note)
MR-J3-22KA4 20K14 22K1M4 22K24

Note. The servo amplifiers, which support these servo motors, have "-LR" at the end of their model names.
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Servo amplifiers supporting the | Servo motor Servo amplifiers supporting the | Servo motor
400% maximum torque setting HF-JPO 400% maximum torque setting HF-JPO
MR-J3-100A-U100 53 MR-J3-100A4-U110 534
MR-J3-200A-U101 73 MR-J3-200A4-U111 734
MR-J3-200A-U102 103 MR-J3-200A4-U112 1034
MR-J3-350A-U103 153 MR-J3-350A4-U113 1534
MR-J3-350A-U104 203 MR-J3-350A4-U114 2034
MR-J3-500A-U105 353 MR-J3-500A4-U115 3534
MR-J3-700A-U106 503 MR-J3-700A4-U116 5034
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1.7 Structure
1.7.1 Parts identification

(1) MR-J3-100A or less

Fixed part
(2 places)

N Detailed
Name/Application explanation
Display
The 5-digit, seven-segment LED shows the servo Chapter 6
status and alarm number.
Operation section
Used to perform status display, diagnostic, alarm and
parameter setting operations.
MODE UP DOWN  SET
I—Used to set data. Chapter 6
Used to change the
display or data in each
mode.
Used to change the
mode.
Main circuit power supply connector (CNP1) Section 3.1
Connect the input power supply. Section 3.3
USB communication connector (CN5) .
Connect the personal computer. Section 12.8
Analog monitor connector (CN6) Section 3.2
Outputs the analog monitor. Section 3.4
RS-422 communication connector (CN3) Section 12.8
Connect the personal computer. Chapter 13
ggztnrgtlzf Ithg Egrivgle(;tr(éhi(tcﬁtvi)r supply/regenerative Section 3.1
; p pplyireg Section 3.3
option.
1/0 signal connector (CN1) Section 3.2
Used to connect digital I/O signals. Section 3.4
Servo motor power connector (CNP3) Section 3.1
Connect the servo motor. Section 3.3
Charge lamp
Lit to indicate that the main circuit is charged. While
this lamp is lit, do not reconnect the cables.
Encoder connector (CN2) Section 3.4
Used to connect the servo motor encoder. Section 12.1
Battery connector (CN4) }
Used to connect the battery for absolute position data Scehc;otr:e rli49
backup. P
Battery holder :

? " Section 14.3
Contains the battery for absolute position data backup. ection
Rating plate

Section 1.5
Protective earth (PE) terminal (D) Section 3.1
Ground terminal. Section 3.3




1. FUNCTIONS AND CONFIGURATION

(2) MR-J3-60A4 * MR-J3-100A4

Fixed part
(3 places)

> oK

(@

o000

—

L Detailed
Name/Application explanation
Display
The 5-digit, seven-segment LED shows the servo Chapter 6
status and alarm number.
Operation section
Used to perform status display, diagnostic, alarm and
parameter setting operations.
MODE UP DOWN  SET
|—Used to set data. Chapter 6
Used to change the
display or data in each
mode.
Used to change the
mode.
Main circuit power supply connector (CNP1) Section 3.1
Connect the input power supply. Section 3.3
USB communication connector (CN5) )
Connect the personal computer. Section 12.8
Analog monitor connector (CN6) Section 3.2
Outputs the analog monitor. Section 3.4
RS-422 communication connector (CN3) Section 12.8
Connect the personal computer. Chapter 13
Control circuit connector (CNP2 !
Connect the control circui(t powe)r supply/regenerative Sect!on 31
) Section 3.3
option.
1/0 signal connector (CN1) Section 3.2
Used to connect digital I/0O signals. Section 3.4
Servo motor power connector (CNP3) Section 3.1
Connect the servo motor. Section 3.3
Encoder connector (CN2) Section 3.4
Used to connect the servo motor encoder. Section 12.1
Battery connector (CN4) .
Used to connect the battery for absolute position data S((;el'(:;lope rli49
backup. p
Charge lamp
Lit to indicate that the main circuit is charged. While
this lamp is lit, do not reconnect the cables.
Battery holder .
Contains the battery for absolute position data backup. Section 14.3
Rating plate Section 1.5
Protective earth (PE) terminal (D) Section 3.1
Ground terminal. Section 3.3




1. FUNCTIONS AND CONFIGURATION

(3) MR-J3-200A(4)

———— 1 Operation section

Cooling fan

Fixed part
(3 places)

L Detailed
Name/Application explanation
Display
The 5-digit, seven-segment LED shows the servo Chapter 6
status and alarm number.
Used to perform status display, diagnostic, alarm and
parameter setting operations.
MODE UP DOWN  SET
I—Used to set data. Chapter 6
Used to change the
display or data in each
mode.
Used to change the
mode.
Main circuit power supply connector (CNP1) Section 3.1
Connect the input power supply. Section 3.3
USB communication connector (CN5) .
Connect the personal computer. Section 12.8
Analog monitor connector (CN6) Section 3.2
Outputs the analog monitor. Section 3.4
RS-422 communication connector (CN3) Section 12.8
Connect the personal computer. Chapter 13
1/0 signal connector (CN1) Section 3.2
Used to connect digital I/O signals. Section 3.4
ggztnrgl:f Itl;]cg Egr?tTgle;trcéLi(t(: '\:J'\Tvze)r supply/regenerative Section 3.1
! P pplyTeg Section 3.3
option.
Servo motor power connector (CNP3) Section 3.1
Connect the servo motor. Section 3.3
Encoder connector (CN2) Section 3.4
Used to connect the servo motor encoder. Section 12.1
Battery connector (CN4) .
Used to connect the battery for absolute position data S(;C;:Otl rli49
backup. P
Battery holder )
Contains the battery for absolute position data backup. Section 14.3
Charge lamp
Lit to indicate that the main circuit is charged. While
this lamp is lit, do not reconnect the cables.
Protective earth (PE) terminal (D) Section 3.1
Ground terminal. Section 3.3
Rating plate Section 1.5

Note. Connectors (CNP1, CNP2, and CNP3) and appearance of MR-J3-200A servo amplifier have been changed from April 2008
production. Model name of the servo amplifier before March 2008 is changed to MR-J3-200A-RT. For MR-J3-200A-RT, refer to

appendix 5.




1. FUNCTIONS AND CONFIGURATION

(4) MR-J3-350A

="y

AN
AR EIREIRREI

AT=E\NAY

R

Cooling fan

Fixed part
(3 places)

L Detailed
Name/Application explanation
Display
The 5-digit, seven-segment LED shows the servo Chapter 6
status and alarm number.
Operation section
— ]| Used to perform status display, diagnostic, alarm and
parameter setting operations.
MODE UP DOWN SET
L Chapter 6
Used to set data.
Used to change the
display or data in each
mode.
Used to change the
mode.

1 Main circuit power supply connector (CNP1) Section 3.1
Connect the input power supply. Section 3.3
RS-422 communication connector (CN3) Section 12.8
Connect the personal computer. Chapter 13
USB communication connector (CN5) )
Connect the personal computer. Section 12.8
Analog monitor connector (CN6) Section 3.2
Outputs the analog monitor. Section 3.4
I/O signal connector (CN1) Section 3.2
Used to connect digital I/O signals. Section 3.4
Servo motor power connector (CNP3) Section 3.1
Connect the servo motor. Section 3.3
Control circuit connector (CNP2) Section 3.1
Connect the control circuit power supply/regenerative szgégﬂ 33
option. '
Encoder connector (CN2) Section 3.4
Used to connect the servo motor encoder. Section 12.1
Battery connector (CN4) Section 12.9
Used to connect the battery for absolute position data Chapter 14
backup.

Battery holder )
Contains the battery for absolute position data backup. Section 14.3
Charge lamp
Lit to indicate that the main circuit is charged. While
this lamp is lit, do not reconnect the cables.
Protective earth (PE) terminal (D) Section 3.1
Ground terminal. Section 3.3
Rating plate

gp Section 1.5




1. FUNCTIONS AND CONFIGURATION

(5) MR-J3-350A4 - MR-J3-500A(4)

POINT

= The servo amplifier is shown without the front cover. For removal of the front
cover, refer to section 1.7.2.

Cooling fan

\

S

Fixed part
(4 place)

Name/Application e)ﬁ)?;?‘!ﬁ%n
Display
The 5-digit, seven-segment LED shows the servo Chapter 6
status and alarm number.
Operation section
Used to perform status display, diagnostic, alarm and
parameter setting operations.
MODE UP DOWN SET
L Chapter 6
Used to set data.
Used to change the
display or data in each
mode.
Used to change the
mode.
Analog monitor connector (CN6) Section 3.2
Outputs the analog monitor. Section 3.4
USB communication connector (CN5) )
Connect the personal computer. Section 12.8
RS-422 communication connector (CN3) Section 12.8
Connect the personal computer. Chapter 13
1/0 signal connector (CN1) Section 3.2
Used to connect digital I/0 signals. Section 3.4
Battery holder .
Contains the battery for absolute position data backup. | Section 14.3
Encoder connector (CN2) Section 3.4
Used to connect the servo motor encoder. Section 12.1
Battery connector (CN4) .
Used to connect the battery for absolute position data Section 12.9
Chapter 14
backup.
Control circuit terminal block (TE2) Section 3.1
Used to connect the control circuit power supply. Section 3.3
Power factor improving DC reactor terminal block (TE3) Section 3.1
Used to connect the power factor improving DC reactor. Section 3.3
Charge lamp
Lit to indicate that the main circuit is charged. While
this lamp is lit, do not reconnect the cables.
Main circuit terminal block (TE1) Section 3.1
Used to connect the input power supply and servo motor. | Section 3.3
Protective earth (PE) terminal (D) Section 3.1
Ground terminal. Section 3.3
Rating plate
ap Section 1.5




1. FUNCTIONS AND CONFIGURATION

(6) MR-J3-700A(4)

POINT

= The servo amplifier is shown without the front cover. For removal of the front
cover, refer to section 1.7.2.

Cooling fan

Name/Application e%?;?:ﬁ%n
Display
The 5-digit, seven-segment LED shows the servo Chapter 6
status and alarm number.
Operation section
Used to perform status display, diagnostic, alarm and
parameter setting operations.
MODE UP DOWN SET
L Chapter 6
Used to set data.
Used to change the
display or data in each
mode.
Used to change the
mode.
USB communication connector (CN5) )
Connect the personal computer. Section 12.8
Analog monitor connector (CN6) Section 3.2
Outputs the analog monitor. Section 3.4
RS-422 communication connector (CN3) Section 12.8
Connect the personal computer. Chapter 13
1/0 signal connector (CN1) Section 3.2
Used to connect digital 1/O signals. Section 3.4
Battery holder Section 14.3
Contains the battery for absolute position data backup. ection 14.
Encoder connector (CN2) Section 3.4
Used to connect the servo motor encoder. Section 12.1
Battery connector (CN4) Section 12.9
Used to connect the battery for absolute position data Chapter 1;1
backup.
Power factor improving DC reactor terminal block (TE3) Section 3.1
Used to connect the power factor improving DC reactor. | S€ction 3.3
Charge lamp
Lit to indicate that the main circuit is charged. While
this lamp is lit, do not reconnect the cables.
Control circuit terminal block (TE2) Section 3.1
Used to connect the control circuit power supply. Section 3.3
Main circuit terminal block (TE1) Section 3.1
Used to connect the input power supply and servo motor. Section 3.3
Protective earth (PE) terminal (D) Section 3.1
Ground terminal. Section 3.3
Rating plate
gp Section 1.5




1. FUNCTIONS AND CONFIGURATION

(7) MR-J3-11KA(4) to MR-J3-22KA(4)

POINT

- The servo amplifier is shown without the front cover. For removal of the front
cover, refer to section 1.7.2.

Fixed part
(4 place)

Name/Application eg)?;?]get%n
Display
The 5-digit, seven-segment LED shows the servo Chapter 6
status and alarm number.
Operation section
Used to perform status display, diagnostic, alarm and
parameter setting operations.
MODE UP DOWN SET
L Chapter 6
Used to set data.
Used to change the
display or data in each
mode.
Used to change the
mode.
USB communication connector (CN5) .
Connect the personal computer. Section 12.8
Analog monitor connector (CN6) Section 3.2
Outputs the analog monitor. Section 3.4
RS-422 communication connector (CN3) Section 12.8
Connect the personal computer. Chapter 13
I/0 signal connector (CN1) Section 3.2
Used to connect digital 1/O signals. Section 3.4
Battery holder Section 14.3
Contains the battery for absolute position data backup. ection 14
Encoder connector (CN2) Section 3.4
Used to connect the servo motor encoder. Section 12.1
Battery connector (CN4) Section 12.9
Used to connect the battery for absolute position data Chapter 14
backup.
Charge lamp
Lit to indicate that the main circuit is charged. While
this lamp is lit, do not reconnect the cables.
Rating plate Section 1.5
Main circuit, control circuit and protective earth (PE)©
terminal block Section 3.1
Used to connect the input power supply, servo motor, Section 3.3

regenerative option and ground.




1. FUNCTIONS AND CONFIGURATION

1.7.2 Removal and reinstallation of the front cover

* Before removing or installing the front cover, turn off the power and wait for 15
minutes or longer until the charge lamp turns off. Then, confirm that the voltage
AWARNING between P(+) and N(—) is safe with a voltage tester and others. Otherwise, an
electric shock may occur. In addition, always confirm from the front of the servo
amplifier whether the charge lamp is off or not.

(1) For MR-J3-350A4 + MR-J3-500A(4) * MR-J3-700A(4)

Removal of the front cover

1) Hold the ends of lower side of the front cover with ~ 2) Pull up the cover, supporting at point A).
both hands.

3) Pull out the front cover to remove.



1. FUNCTIONS AND CONFIGURATION

Reinstallation of the front cover

2) Pull up the cover, supporting at point A).

etting tabs into the

amplifier (2 places).

1) Insert the front cover s

sockets of servo

3) Push the setting tabs until they click.

20



1. FUNCTIONS AND CONFIGURATION

(2) For MR-J3-11KA(4) to MR-J3-22KA(4)

Removal of the front cover

1) Press the removing knob on the lower side of the  3) Pull it to remove the front cover.
front cover ( A) and B) ) and release the

installation hook.

2) Press the removing knob of C) and release the
installation hook.

Reinstallation of the front cover
(Note 1)

(Note 2) &

\% Installation hook

1) Fit the front cover installation hooks on the sockets 2) Push the front cover until your hear the clicking
of body cover ( A) to B) ) to reinstall it. noise of the installation hook.

Note 1. The cooling fan cover can be locked with enclosed screws (M4 X 40).
2. By drilling approximately ¢4 of a hole on the front cover, the front cover can be locked on the body with an enclosed screw (M4
X 14).
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1. FUNCTIONS AND CONFIGURATION

1.8 Configuration including auxiliary equipment

POINT

- Equipment other than the servo amplifier and servo motor are optional or
recommended products.

(1) MR-J3-100A or less
(a) For 3-phase or 1-phase 200 to 230VAC

RST
(Note 3)
Power supply

No-fuse breaker
(NFB) or fuse

P—

CN6

Analog monitor

|—'_
[ —

Magnetic
contactor
(MC)

Servo amplifier

CN5

Line noise filter
(FR-BSF01) ¢7Z

Junction terminal block

(Note 2)
Power factor P1
improving DC |
reactor P,
(FR-BEL)

MR-J3BAT

D)
AN\

Servo motor

AW ANSSNVEN
VTA
i

// 74\
Y

O
Regenerative
option L

La1

Note 1. The battery (option) is used for the absolute position detection system in the position control mode.
2. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.
When not using the power factor improving DC reactor, short P1 and P-.
3. A 1-phase 200 to 230VAC power supply may be used with the servo amplifier of MR-J3-70A or less.
For 1-phase 200 to 230VAC, connect the power supply to L; * L, and leave Ls open. Refer to section 1.3 for the power supply
specification.
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1. FUNCTIONS AND CONFIGURATION

(b) For 1-phase 100 to 120VAC

R S
(Note 3)
Power supply

No-fuse breaker
(NFB) or fuse

CN6

Analog monitor

I

Magnetic

contactor

(MC)
Power factor
improving AC
reactor
(FR-BAL)

Servo amplifier

Personal
computer

CN5

Line noise filter

(FR-BSFO1) CN3

CN1

Junction terminal block

T\ =

O\ D\

/AN

I |
= . Battery
> N A0177
I3 é I MR-J3BAT
A< ls
| < |
; Ig E Servo motor
P]]C
Ke)
Regenerative
option L
-\
J
La1

Note 1. The battery (option) is used for the absolute position detection system in the position control mode.
2. The power factor improving DC reactor cannot be used.
3. Refer to section 1.3 for the power supply specification.



1. FUNCTIONS AND CONFIGURATION

(2) MR-J3-60A4 * MR-J3-100A4
RST

(Note 3)
Power supply

No-fuse breaker
(NFB) or fuse

Magnetic
contactor
(MC)

(Note 2)

(FR-BSFO1)

(Note 2)
Power factor

Line noise filter

-
I
L

Servo amplifier

CN6

CN5

=

Analog monitor

[ m—s

r--—-—-—---~--—-—=-—-=-—=-—-—"-—"“=-—" - - =-=-°- al
Personal

MR Configurator omputer

(I
/

improving DC [
reactor
(FR-BEL-H) ‘\
P1 “
[ \
P2 H )
L——'?L':;, |- h
P+]|cC
00
Regenerative
option
A L1
L21

CN3

=

/ (Note 1)
Battery
MR-J3BAT

Junction terminal block

Servo motor

Note 1. The battery (option) is used for the absolute position detection system in the position control mode.
2. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.
When not using the power factor improving DC reactor, short P1 and Pa.

3. Refer to section 1.3 for the power supply specification.



1. FUNCTIONS AND CONFIGURATION

(3) MR-J3-200A(4)

(Note 3)
Power supply

RST

No-fuse breaker
(NFB) or fuse

Magnetic \: ‘/
contactor
(MC)

(Note 2)
Power factor

Servo amplifier

CN6

Analog monitor

T

Personal
computer

e | i
= Z

(“r”%«%%,,

[ _
/ |
Pl M/ | |
| Il [
1 .
P2 Regenerative P+ o# t
‘option cC o+ )
P N Li1 | | | ‘
| [l
L22 I | |
4 1| |

Junction terminal block

—/ (Note 1)
Battery
MR-J3BAT

Servo motor

Note 1. The battery (option) is used for the absolute position detection system in the position control mode.
2. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.
When not using the power factor improving DC reactor, short P1 and Pa.
3. Refer to section 1.3 for the power supply specification.
4. Connectors (CNP1, CNP2, and CNP3) and appearance of MR-J3-200A servo amplifier have been changed from April 2008
production. Model name of the servo amplifier before March 2008 is changed to MR-J3-200A-RT. For MR-J3-200A-RT, refer to

appendix 5.
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1. FUNCTIONS AND CONFIGURATION

(4) MR-J3-350A

RST

(Note 3)
Power supply

No-fuse breaker
(NFB) or fuse

r_/

Magnetic
contactor
(MC)

CN6  — .
Line noise filter Analog monitor
(FR-BLF) Servo amplifier
f .
. ! Personal
| computer
m i MR Configurator —
Ly ﬁ% CN5 |
L2 e |1 N \ﬁ i
d L 1= | ©
S |
P1 W/ ‘ @ CN3
| Il [ \% Lo ool __
P2
(Note 2) \\ o
Power factor 4 Tl \@ CN1 |
improving DC (i 11 \% |
reactor i H L\Q ° Junction terminal block
(FR-BEL) Regenerative P, ‘
Li1 option cO = =
— AN <=
L21

| (Note 1)

Battery

MR-J3BAT

Servo motor

Note 1. The battery (option) is used for the absolute position detection system in the position control mode.

2. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.
When not using the power factor improving DC reactor, short P1 and Pa.
3. Refer to section 1.3 for the power supply specification.



1. FUNCTIONS AND CONFIGURATION

(5) MR-J3-350A4 - MR-J3-500A(4)

RST
(Note 3)

Power supply

EEL

No-fuse breaker ’%
NFB) or fuse .ZH

( — CN6

\ Servo amplifier Analog monitor
h r--r—-—>"~>"~>"~>"="~>"=" "= ~" === °=-7=°7-7 i
— *J;: ! Personal !
| computer
) \~ < ! MR Configurator ~ f~—— !
Magnetic | |
contactor CN5 ! !
I I
1 (Note 1) Ll ' CN3 ; !
[ A Battery l | L o J

Line noise filter (Note 2) MR-J3BAT ?@ﬁ

(FR-BLF)

Junction terminal block

-~ (-

| Ls
. (Note 2)
L L2 Power factor
Lt improving DC
reactor

(FR-BEL-(H))

Regenerative
option

Servo motor

Note 1. The battery (option) is used for the absolute position detection system in the position control mode.
2. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.
When not using the power factor improving DC reactor, short P1 and Po.
3. Refer to section 1.3 for the power supply specification.



1. FUNCTIONS AND CONFIGURATION

(6) MR-J3-700A(4)

(Note 3) RST
Power supply

—

No-fuse breaker .ZH

(NFB) or fuse —

Magnetic
contactor
(MC)

. . . rr
Line noise filter 1

(FR-BLF) --

(Note 2)
Power factor

Servo amplifier

improving DC
reactor
(FR-BEL-(H))

g

0 T2 T

CN6  [F—
I —
.
I
I
|
CN5
|
CN3 !
L

Regenerative
option

computer

Analog monitor

Personal

Servo motor

Note 1. The battery (option) is used for the absolute position detection system in the position control mode.

2. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.
When not using the power factor improving DC reactor, short P1 and P-.

3. Refer to section 1.3 for the power supply specification.

Junction terminal block



1. FUNCTIONS AND CONFIGURATION

(7) MR-J3-11KA(4) to MR-J3-22KA(4)

(Note 3) RST
Power supply
ELE|
No-fuse breaker .ZH
(NFB) or fuse  f——I
( Loz CN6 Analog monitor
\  —
L.  Servoamplmer ¢ | rT--- - TS TTo--o- |5 T ’I’ -0
Magnetic \,\ = - cc()ar:fO:tZr
contactor y P
(MC)
Line noise filterlr M jl(Note 2)
(FR-BLF) i 1 1

| Ls
\

L2 A =

L1 -
(Note 2) ‘
Power factor
improving DC
reactor
(FR-BEL-(H))

Regenerative
option

Servo motor

Note 1. The battery (option) is used for the absolute position detection system in the position control mode.
2. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.
When not using the power factor improving DC reactor, short P1 and P.
3. Refer to section 1.3 for the power supply specification.



1. FUNCTIONS AND CONFIGURATION

MEMO
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2. INSTALLATION

2. INSTALLATION

AWARNING

- To prevent electric shock, ground each equipment securely.

= Stacking in excess of the limited number of product packages is not allowed.
- Install the equipment to incombustibles. Installing them directly or close to

combustibles will led to a fire.

- Install the equipment in a load-bearing place in accordance with this Instruction

Manual.

= Do not get on or put heavy load on the equipment to prevent injury.
= Use the equipment within the specified environmental condition range. (For details

of the environmental condition, refer to section 1.3.)

= Provide an adequate protection to prevent screws, metallic detritus and other

conductive matter or oil and other combustible matter from entering the converter
unit and servo amplifier (drive unit).

= Do not block the intake and exhaust areas of the converter unit, servo amplifier

(drive unit) and servo motor which has a cooling fan. Doing so may cause faults.

* Do not subject the converter unit and servo amplifier (drive unit) to drop impact or

shock loads as they are precision equipment.

= Do not install or operate a faulty converter unit and servo amplifier (drive unit).
= When the product has been stored for an extended period of time, contact your local

sales office.

= When handling the converter unit and servo amplifier (drive unit), be careful about

the edged parts such as the corners of the each unit.

= The converter unit and servo amplifier (drive unit) must be installed in the metal

cabinet (control box).




2. INSTALLATION

2.1 Installation direction and clearances

= The equipment must be installed in the specified direction. Otherwise, a fault may

occur.
ACAUTION * Leave specified clearances between the servo amplifier and control box inside walls
or other equipment.

(1) 7kW or less
(a) Installation of one servo amplifier

Control box Control box
7 7
40mm
or more
Servo -
amplifier Wiring

allowance

80mm Top

10mm or i 10mm or
more N rd more

olbooooo

O[> 00 0 O

3]

o
o olloooooll
e—k

o

[

/ Bottom

or more

Z 7



2. INSTALLATION

(b) Installation of two or more servo ampli

fiers

POINT

- Close mounting is available for the servo amplifier of under 3.5kW for 200V class
and 400W for 100V class.

Leave a large clearance between the top of the servo amplifier and the internal surface of the control
box, and install a cooling fan to prevent the internal temperature of the control box from exceeding the

environmental conditions.

When installing the servo ampilifiers closely, leave a clearance of 1mm between the adjacent servo

amplifiers in consideration of mounting tolerances.
In this case, make circumference temperature into 0 to 45°C, or use it at 75% or a smaller effective load ratio.

Control box

7

100mm or more
10mm

) or more

30mm

or more\%\

v

SR ECION|
40mm or more

Leaving clearance

i
B i
‘\
d

(2) 11k to 22kW or more
(a) Installation of one servo amplifier

10mm

2

or IT]OI’G%

7

7

30mm
or more

7

Control box

30mm

or mor;%

A
100mm or more

1mm

I

Bg)|

Eo

—

ﬂoo(: (0000
flocooofco oo ool

| 5 rem—r ) |

ﬂooc:_c:oooo
fooooofoo oo o of

[ — ]|

oo 0
ooo
00O
o oo

I
I

od 10

g

40mm or more

Control box

40mm or more

Servo amplifier
U

o

n n
A

120mm
or more

%f

Mounting closely

10mm
or more

Z

Control box

7

Wiring
allowance

80mm

30mm

Top

or more

Bottom

Top

Bottom



2. INSTALLATION

(b) Installation of two or more servo amplifiers
Leave a large clearance between the top of the servo amplifier and the internal surface of the control
box, and install a cooling fan to prevent the internal temperature of the control box from exceeding the
environmental conditions.

Control box
7
Y
100mm or more
10mm or more
[©) U e [©J U Top
A
30mm s 30mm
or more N m rd or more
/ ‘ ’ 15 iy
v
n 1 a = Bottom

120mm or more

7

(3) Others
When using heat generating equipment such as the regenerative option, install them with full consideration
of heat generation so that the servo amplifier is not affected.
Install the servo amplifier on a perpendicular wall in the correct vertical direction.

2.2 Keep out foreign materials

(1) When installing the unit in a control box, prevent drill chips and wire fragments from entering the servo
amplifier.

(2) Prevent oil, water, metallic dust, etc. from entering the servo amplifier through openings in the control box or
a cooling fan installed on the ceiling.

(3) When installing the control box in a place where there are much toxic gas, dirt and dust, conduct an air
purge (force clean air into the control box from outside to make the internal pressure higher than the
external pressure) to prevent such materials from entering the control box.



2. INSTALLATION

2.3 Cable stress

(1) The way of clamping the cable must be fully examined so that flexing stress and cable's own weight stress
are not applied to the cable connection.

(2) For use in any application where the servo motor moves, fix the cables (encoder, power supply, brake) with
having some slack from the connector connection part of the servo motor to avoid putting stress on the
connector connection part. Use the optional encoder cable within the flexing life range. Use the power
supply and brake wiring cables within the flexing life of the cables.

(3) Avoid any probability that the cable sheath might be cut by sharp chips, rubbed by a machine corner or
stamped by workers or vehicles.

(4) For installation on a machine where the servo motor will move, the flexing radius should be made as large
as possible. Refer to section 11.4 for the flexing life.

2.4 Inspection items

- Before starting maintenance and/or inspection, turn off the power and wait for 15
minutes or longer until the charge lamp turns off. Then, confirm that the voltage
between P(+) and N(—) is safe with a voltage tester and others. Otherwise, an
electric shock may occur. In addition, always confirm from the front of the servo
amplifier whether the charge lamp is off or not.

= Any person who is involved in inspection should be fully competent to do the work.
Otherwise, you may get an electric shock. For repair and parts replacement, contact
your local sales office.

/N WARNING

POINT

- Do not test the servo amplifier with a megger (measure insulation resistance), or
it may become faulty.
- Do not disassemble and/or repair the equipment on customer side.

It is recommended to make the following checks periodically.
(1) Check for loose terminal block screws. Retighten any loose screws.

(2) Check the cables and the wires for scratches and cracks. Perform periodic inspection according to
operating conditions.
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2.5 Parts having service lives

The following parts must be changed periodically as listed below. If any part is found faulty, it must be changed
immediately even when it has not yet reached the end of its life, which depends on the operating method and
environmental conditions. For parts replacement, please contact your local sales office.

Part name Life guideline
Smoothing capacitor 10 years
Relay Number of power-on and number of emergency
Servo amplifier stop times : 100,000 times
Cooling fan 10,000 to 30,000hours (2 to 3 years)
Absolute position battery Refer to section 14.2

(1) Smoothing capacitor
Affected by ripple currents, etc. and deteriorates in characteristic. The life of the capacitor greatly depends
on ambient temperature and operating conditions. The capacitor will reach the end of its life in 10 years of
continuous operation in normal air-conditioned environment (40°C (104°F) surrounding air temperature or
less).

(2) Relays
Their contacts will wear due to switching currents and contact faults occur. Relays reach the end of their life
when the cumulative number of power-on and emergency stop times is 100,000, which depends on the
power supply capacity.

(3) Servo amplifier cooling fan
The cooling fan bearings reach the end of their life in 10,000 to 30,000 hours. Normally, therefore, the
cooling fan must be changed in a few years of continuous operation as a guideline.
It must also be changed if unusual noise or vibration is found during inspection.
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3. SIGNALS AND WIRING

AWARNING

* Any person who is involved in wiring should be fully competent to do the work.
= Before wiring, turn off the power and wait for 15 minutes or longer until the charge

lamp turns off. Then, confirm that the voltage between P(+) and N(—) is safe with a
voltage tester and others. Otherwise, an electric shock may occur. In addition,
always confirm from the front of the servo amplifier whether the charge lamp is off or
ot.

>

- Ground the servo amplifier and the servo motor securely.
= Do not attempt to wire the servo amplifier and servo motor until they have been

installed. Otherwise, you may get an electric shock.

= The cables should not be damaged, stressed excessively, loaded heavily, or

pinched. Otherwise, you may get an electric shock.

= Wire the equipment correctly and securely. Otherwise, the servo motor may operate

unexpected resulting in injury.

= Connect cables to correct terminals to prevent a burst, fault, etc.
- Ensure that polarity (+, —) is correct. Otherwise, a burst, damage, etc. may occur.
= The surge absorbing diode installed to the DC relay for control output should be

fitted in the specified direction. Otherwise, the emergency stop and other protective
circuits may not operate.

Servo amplifier Servo amplifier

24VDC 24VDC
DOCOM — DOCOM —
. O .
0 Control output e Control output
signal signal
DICOM DICOM

For sink output interface For source output interface

- Use a noise filter, etc. to minimize the influence of electromagnetic interference,

which may be given to electronic equipment used near the servo amplifier.

= Do not install a power capacitor, surge killer or radio noise filter (FR-BIF-(H) option)

with the power line of the servo motor.

- When using the regenerative resistor, switch power off with the alarm signal.

Otherwise, a transistor fault or the like may overheat the regenerative resistor,
causing a fire.

- Do not modify the equipment.
= During power-on, do not open or close the motor power line. Otherwise, a

malfunction or faulty may occur.
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3.1 Input power supply circuit

= Always connect a magnetic contactor between the main circuit power and L1, L2,
and Lz of the servo amplifier, and configure the wiring to be able to shut down the
power supply on the side of the servo amplifier's power supply. If a magnetic
contactor is not connected, continuous flow of a large current may cause a fire when
the servo amplifier malfunctions.

= Use the trouble (ALM) to switch power off. Otherwise, a regenerative transistor fault
or the like may overheat the regenerative resistor, causing a fire.

- Check the model and input the correct voltage for the power supply of the servo
amplifier. When a voltage, which exceeds the maximum input voltage of the servo
amplifier specifications, is input, the servo amplifier malfunctions.

ACAUTION

Wire the power supply and main circuit as shown below so that the servo-on (SON) turns off as soon as alarm
occurrence is detected and power is shut off.
A no-fuse breaker (NFB) must be used with the input cables of the power supply.

(1) For 3-phase 200 to 230VAC power supply to MR-J3-10A to MR-J3-350A

Trouble OFF

ON
RA_ 4 3 - . [d
< i = L
Emergency stop LMC
(Note 6)
Servo amplifier Servo motor
NFB
3-phase = CNP3|_ (Note 5)
200 to —X U U
230VAC : | | Motor
5//: Y ‘ \Y
LW O w
L — |-
D
CPE .
O
@0
CN2 (Note 3)
|: Encoder cable En:coder
CN1 CN1 24VDC
Emergency stop (Note 6) "'1‘ EMG bocom :}
(Note 4) < servo-on SON DIcoM
] (Note 4)
bocom ALM T I”_' Trouble
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Note 1.

Always connect P1 and P2. (Factory-wired.) When using the power factor improving DC reactor, refer to section
12.13. Use only one of power factor improving DC reactor or power factor improving AC reactor.

. Always connect P(+) and D. (Factory-wired.) When using the regenerative option, refer to section 12.2.
. For encoder cable, use of the option cable is recommended. Refer to section 12.1 for selection of the cable.
. For the sink I/O interface.

For the source 1/O interface, refer to section 3.8.3.

. Refer to section 3.10.
. Configure the circuit to shut down the main circuit power supply simultaneously with the turn off of emergency

stop (EMG) using the external sequence.

. Be sure to use a magnetic contactor with an operation delay time of 80ms or less. The operation delay time is

the time interval between current being applied to the coil until closure of contacts.

(2) For 1-phase 200 to 230VAC power supply to MR-J3-10A to MR-J3-70A

Trouble OFF

ON
I g ']
Emergency stop LMC
(Note 6)
(Note 7) Servo amplifier Servo motor
1-phase H<NFB MC CNP1
200 to = [l CNP3|_ (Note 5) -
230VAC —X ¢+ U
— ! } Motor
A v
LW O w
L — |-
D
CPEL.
A S
@0
CN2 (Note 3)
|: Encoder cable En:coder
CN1 CN1 24VDC
Emergency stop (Note 6) "'1‘ EMG Docom 1]
(Note 4) < servo-on SON DIcoM
] (Note 4)
bocom ALM T I”_' Trouble
Note 1. Always connect P1 and P2. (Factory-wired.) When using the power factor improving DC reactor, refer to section

o O b WDN

12.13. Use only one of power factor improving DC reactor or power factor improving AC reactor.

. Always connect P and D. (Factory-wired.) When using the regenerative option, refer to section 12.2.

. For encoder cable, use of the option cable is recommended. Refer to section 12.1 for selection of the cable.

. For the sink I/O interface. For the source I/O interface, refer to section 3.8.3.

. Refer to section 3.10.

. Configure the circuit to shut down the main circuit power supply simultaneously with the turn off of emergency

stop (EMG) using the external sequence.

. Be sure to use a magnetic contactor with an operation delay time of 80ms or less. The operation delay time is

the time interval between current being applied to the coil until closure of contacts.
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(3) MR-J3-10A1 to MR-J3-40A1

1-phase
100 to
120VAC

(Note 4)

Note 1.

o O b~ W

. Refer to section 3.10.
. Configure the circuit to shut down the main circuit power supply simultaneously with the turn off of emergency
stop (EMG) using the external sequence.
. Be sure to use a magnetic contactor with an operation delay time of 80ms or less. The operation delay time is
the time interval between current being applied to the coil until closure of contacts.

Tt

Trouble OFF
RA I_l
T— — "
ES L "
Emergency stop
(Note 6)
(Note 7) Servo amplifier Servo motor

CNP1
CNP3|  (Note 5)
r U il U
| ! Motor
VT v
LW O w
L—— |-

&)
CPE .
)
P
| = |
CN2 (Note 3)
|: Encoder cable |::| Enc:oder
CN1 CN1 24VDC
Emergency stop (Note 6) T~ EMG bocoM :i
SON DICOM
(Note 4)
POCOM ALM Trouble

Always connect P1 and P2. (Factory-wired.) The power factor improving DC reactor cannot be used.
. Always connect P and D. (Factory-wired.) When using the regenerative option, refer to section 12.2.
. For encoder cable, use of the option cable is recommended. Refer to section 12.1 for selection of the cable.
. For the sink I/O interface. For the source I/O interface, refer to section 3.8.3.
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(4) MR-J3-60A4 to MR-J3-200A4
Trouble OFF
ON
RA o ,
Emergency stop
(Note 7)
(Note 6)
Stepdown -
transformer (Note 8) Servo amplifier Servo motor
NFB -
3-phase — [ CNP3|_ (Note 5)
380 to —X U0 YN\ Motor
480VAC : L f ! !
—X o Y ‘ \
LW O w
L — -1
&
2
@ ot
I = |
CN2 (Note 3)
|: Encoder cable En:coder
CN1 CN1 24VDC
Emergency stop (Note 7) "1‘ EMG bocom :}
(Note 4) <\ servo-on SON DICOM
] (Note 4)
bocoMm ALM I I“_| Trouble
Note 1. Always connect P1 and P2. (Factory-wired.) When using the power factor improving DC reactor, refer to section
12.13. Use only one of power factor improving DC reactor or power factor improving AC reactor.
2. Always connect P and D. (Factory-wired.) When using the regenerative option, refer to section 12.2.
3. For encoder cable, use of the option cable is recommended. Refer to section 12.1 for selection of the cable.
4. For the sink I/O interface. For the source I/O interface, refer to section 3.8.3.
5. Refer to section 3.10.
6. Stepdown transformer is required for coil voltage of magnetic contactor more than 200V class.
7. Configure the circuit to shut down the main circuit power supply simultaneously with the turn off of emergency
stop (EMG) using the external sequence.
8. Be sure to use a magnetic contactor with an operation delay time of 80ms or less. The operation delay time is

the time interval between current being applied to the coil until closure of contacts.
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(5) MR-J3-500A - MR-J3-700A

Trouble OFF ON
RA [] (Note 6)
1\ 1\ ® Y1
= o il [ Power supply
Emergency stop MC of cooling fan
(Note 7)
/\/
(Note 8) Servo amplifier Servo motor —1
MC S L= )
T L1
3-phase ([ = ‘ . ' (Note 5)
200 to —X | : L, Built-in U : U Motor
230VAC L f [ | ‘ regenerative ‘
> _— T Lz resistor \Y T \Y
‘ \—\ NFB
: w
| @
|
|
I
I
(Note 3)
| Encoder cable Encoder
(Note 1) |
QP2 )
BU
)_
Cooling fan
CN1 CN1 24VDC 9
Emergency stop (Note 7) *: EMG bocom :{
(Note 4) < servo-on SON picom
] (Note 4)
Docom ALM I |n_| Trouble
Note 1. Always connect P1 and P2. (Factory-wired.) When using the power factor improving DC reactor, refer to section 12.13. Use only

o O~ WDN

one of power factor improving DC reactor or power factor improving AC reactor.

. When using the regenerative option, refer to section 12.2.

. For encoder cable, use of the option cable is recommended. Refer to section 12.1 for selection of the cable.

. For the sink I/O interface. For the source I/O interface, refer to section 3.8.3.

. Refer to section 3.10.

. A cooling fan is attached to the HA-LP601 and the HA-LP701M servo motors. For power supply specification of the cooling fan,

refer to section 3.10.2 (3) (b).
Configure the circuit to shut down the main circuit power supply simultaneously with the turn off of emergency stop (EMG) using
the external sequence.

. Be sure to use a magnetic contactor with an operation delay time of 80ms or less. The operation delay time is the time interval

between current being applied to the coil until closure of contacts.
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(6) MR-J3-350A4 to MR-J3-700A4

Trouble OFF
ON
RA_
+ w (Note 7)
Emergency stop Power supply
(Note 8) of cooling fan
(Note 6) ~e
Stepdown -
transformer (Note 9) Servo amplifier Servo motor T
NFB MC T LE_l __________ -,
H( 1
3-phase = ( L = : . " (Note 5)
380to  —X | ' —o L, Built-in l YU N WMot
480VAC ! L f E ! ‘ regenerative ‘ otor
—X . T Ls resistor VvV T \%
| \*\ NFB
W O— w
1 D
PE_.
)
| |
=y
CN2 (Note 3)
|: Encoder cable En:coder
BU
)_
S
Cooling fan
CN1 CN1 24VDC
Emergency stop (Note 8) "j'_‘ EMG pocom| :}
(Note 4) Servo-on SON DICOM
(Note 4)
M
bocoM| ALM I In_l Trouble
Note 1. Always connect P1 and P2. (Factory-wired.) When using the power factor improving DC reactor, refer to section 12.13. Use only

one of power factor improving DC reactor or power factor improving Al

C reactor.

2. When using the regenerative option, refer to section 12.2.

3. For the encoder cable, use of the option cable is recommended. Refer to section 12.1 for selection of the cable.

4. For the sink I/O interface. For the source I/O interface, refer to section 3.8.3.

5. Refer to section 3.10.

6. Stepdown transformer is required for coil voltage of magnetic contactor more than 200V class.

7. A cooling fan is attached to the HA-LP6014 and the HA-LP701N4 servo motors. For power supply specification of the cooling
fan, refer to section 3.10.2 (3) (b).

8. Configure the circuit to shut down the main circuit power supply simultaneously with the turn off of emergency stop (EMG) using
the external sequence.

9. Be sure to use a magnetic contactor with an operation delay time of 80ms or less. The operation delay time is the time interval

between current being applied to the coil until closure of contacts.
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(7) MR-J3-11KA to MR-J3-22KA

Servo motor
thermal relay Trouble OFF ON
RA2 RA1 o . m
I o 1
Emergency stop LMC (Note 7)
(Note 8) Power supply
of cooling fan
f\/
(Note 9) Servo amplifier Servo motor N~
NFB JATE | External dynamic
%(/ o _— L1 brake (option)
3-phase | I: L | (Note 10)
200 to —X * < | L2
230VAC | T\f[ ; . y LL v
7 < 3
N 7 _— ( v Motor \,\,\ NFB
C v
(Note 2) ‘ WI
W T
Regenerative | (Note 1) ! (Note 5) &
resistor 1 ¢ P2 o o
| L PE
| | |
l I n 2 :
‘ L21 : o
| —
CN2 (Note 3)
|: Encoder cable En:coder
Cooling fan
OHS1 OHS2
Servo motor
4 b hermal rel
24VDC < thermal refay
r
CN1 CN1 24VDC
Emergency stop (Note 8) "1‘ EMG pocoMm II
(Note 4) < servo-on SON DICOM
] (Note 4)
0COM ALM I I“_| Trouble

Note 1. Always connect P and P1. (Factory-wired.) When using the power factor improving DC reactor, refer to section 12.13. Use only
one of power factor improving DC reactor or power factor improving AC reactor.

. When using the regenerative option, refer to section 12.2.

Refer to section 3.10.

. For the cooling fan power supply, refer to section 3.10.2 (3) (b).

0N U WN

the external sequence.

. When the power supply for the cooling fan is 1-phase, BW does not exist.

For the encoder cable, use of the option cable is recommended. Refer to section 12.1 for selection of the cable.
. For the sink 1/O interface. For the source I/O interface, refer to section 3.8.3.

. Configure the circuit to shut down the main circuit power supply simultaneously with the turn off of emergency stop (EMG) using

9. Be sure to use a magnetic contactor with an operation delay time of 80ms or less. The operation delay time is the time interval

between current being applied to the coil until closure of contacts.
10.

Use an external dynamic brake for this servo amplifier. Failure to do so will cause an accident because the servo motor does

not stop immediately but coasts at an emergency stop and such conditions. Ensure the safety in the entire system.

3-8
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(8) MR-J3-11KA4 to MR-J3-22KA4

Servo motor
thermal relay Trouble OFF ON
RA2 RA1 o i ) []
+ - L/: ] (Note 7)
Emergency stop MC Power supply
(Note 9) of cooling fan
(Note 8) Q
Stepdown
transformer Note 10 Servo amplifier External dynamic Servo motor 1
(Note 10) TE brake (option)
s N: FB _ MC T (Note 11)
3-phase " E L - !
380 to —x_ o | L2
480VAC =T [ [ | )
>< 7 A 3
= — \f\f\ NFB
C
(Note 2)
p
Regenerative | (Note 1)
resistor 1 ¢ P* .
! |
| |
| ]z L1 !
‘ L21 :
L] — — — — — 4 —
CN2 (Note 3)
|: Encoder cable En:coder
BU
e
(Note 6)
Cooling fan
OHS1 OHS2
Servo motor
4 L thermal rela
24VDC < y
r
CN1 CN1 24VDC
Emergency stop (Note 9) "1‘ EMG bocoMm I{
(Note 4) <\ servo-on SON DICOM
] (Note 4)
OCOM ALM I ] Trouble
Note 1. Always connect P and P1. (Factory-wired.) When using the power factor improving DC reactor, refer to section 12.13. Use only

one of power factor improving DC reactor or power factor improving AC reactor.

. When using the regenerative option, refer to section 12.2.

. Refer to section 3.10.
There is no BW if HA-LP11K24 is used.
. For the cooling fan power supply, refer to section 3.10.2 (3) (b).

the external sequence.
10.
between current being applied to the coil until closure of contacts.
11.

. Stepdown transformer is required for coil voltage of magnetic contactor more than 200V class.
. Configure the circuit to shut down the main circuit power supply simultaneously with the turn off of emergency stop (EMG) using

For the encoder cable, use of the option cable is recommended. Refer to section 12.1 for selection of the cable.
. For the sink I/O interface. For the source I/O interface, refer to section 3.8.3.

Be sure to use a magnetic contactor with an operation delay time of 80ms or less. The operation delay time is the time interval

Use an external dynamic brake for this servo amplifier. Failure to do so will cause an accident because the servo motor does

not stop immediately but coasts at an emergency stop and such conditions. Ensure the safety in the entire system.

3-9
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3.2 1/0 signal connection example

3.2.1 Position control mode

Servo amplifier

24VDC (Note 4, 12)

. (Note 7)
Positioning module |—|— CN1
QD75D (Note 7)
" C';é 21 [oreow hi (Note 2) P+—¢ Trouble (Note 6)
,,,,,, 48 | ALM
ICLEARCOM| 14 = |’ — C pocom| 46 T p>—¢ Zero speed detection
CLEAR | 13 L L CR | @1 23 |Zsp - (Note 12)
B B ja P+—¢ Limiting torque
RDYCOM| 12 [ T 25 TLC
READY | 11 — — RD | 49 I B¢ In-position
PULSEF+| 15 L |, L PP | 10 24 | INP ™
PULSE F—| 16 — — PG | 11 10
PULSE R+| 17 — |, — NP | 35 m max
_ [ (] ——— = — — — ~
PULSER—| 18 T N NG 36 4 LA - - (Edri‘f?;)?:r:tiglmisgri’i‘/lgrs)e
PGO 9 N | N Lz 8 5 LAR . ‘
PGO COM| 10 o ¥ LZR 9 6 LB - — IECin;oder Birl)lhasg pulse
(Note 11) «H———— LG 3 7 |LBR — — (differential line driver)
~— SD | Plate T - Control common
10 Note 8 34 LG - - T“ » Control common
)] m max. (Note 8) 33 | OP — — Encoder Z-phase pulse
1 |P15R j L +» (open collector)
Plate | SD
10m max. (Note 7) 2m max.
CN1
(Note 3, 5)Emergency stop "1\ EMG | 42
Servo-on SON | 15 (Note 7)
Reset - — RES | 19 CN6
Proportion control = PC 17 Analog monitor 1
(Note 12) P o . g
External torque limit selection TL 18
(Note 5) Forward rotation stroke end T~ LSP | 43 Analog monitor 2
Reverse rotation stroke end T~ LSN | 44
Upper limit settin pocom| 47
imi i
| ppl 2 S——=——PI6R| 1
Analog torque limit
+10V/max. torque " L TLA | 27
——— ,\ LG 28
2m max SD | Plate
(Note 9) Computer |
MR Configurator (Note 10)
- USB cable CN5

|:| (option) [

|

(Note 1)
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Note 1. To prevent an electric shock, always connect the protective earth (PE) terminal (terminal marked @) of the servo amplifier to
the protective earth (PE) of the control box.

2. Connect the diode in the correct direction. If it is connected reversely, the servo amplifier will be faulty and will not output
signals, disabling the emergency stop (EMG) and other protective circuits.

3. The emergency stop switch (normally closed contact) must be installed.

4. Supply 24VDC=10% 300mA current for interfaces from the outside. 300mA is the value applicable when all I/O signals are
used. The current capacity can be decreased by reducing the number of I/O points. Refer to section 3.8.2 (1) that gives the
current value necessary for the interface.

5. When starting operation, always turn on emergency stop (EMG) and Forward/Reverse rotation stroke end (LSP/LSN).
(Normally closed contacts)

6. Trouble (ALM) turns on in normal alarm-free condition. When this signal is switched off (at occurrence of an alarm), the output
of the programmable controller should be stopped by the sequence program.

7. The pins with the same signal name are connected in the servo amplifier.

8. This length applies to the command pulse train input in the differential line driver system. It is 2m or less in the open collector
system.

9. Use MRZJW3-SETUP 221E.

10. Personal computers or parameter units can also be connected via the CN3 connector, enabling RS-422 communication. Note
that using the USB communication function (CN5 connector) prevents the RS-422 communication function (CN3 connector)
from being used, and vice versa. They cannot be used together.

Personal computer RS-232C/RS-422 conversion cable
<Recommended product: Interface cab|e>

DSV-CABV
(Diatrend)

To RS-232C connector Servo amplifier

or CN3

MR-PRUO3 3]
parameter unit

EIA568-compliant cable (L0BASE-T cable, etc.)

M

11. This connection is not required for the QD75D. Depending on the used positioning module, however, it is recommended to
connect the LG and control common terminals of the servo amplifier to enhance noise immunity.
12. For the sink /O interface. For the source /O interface, refer to section 3.8.3.
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3.2.2 Speed control mode

Servo amplifier

(Note 7)
CN1
(Note 7) 21 |[picom
e 24VDC (Note 4
( ) CN1 (Note 2) P+—¢ Trouble (Note 6)
|:| '7 picom| 20 48 | ALM l
DOCOM| 46 i ——b+—¢ Zero speed detection
(Note 3, 5)Emergency stop T~ EMG | 42 23 |Zsp N
- = Limiting torque
Servo-on SON| 15 25 | T —4 7~ (Note 12)
Reset _— RES | 19 I ——P>+—¢ Speed reached
(Note 12) < Speed selection 1 = SP1 | 41 24 SA —
. P—¢ Ready
Speed selection 2 SP2 | 16 49 | RD |
Forward rotation start ST1 | 17 — =
Reverse rotation start ST2 | 18 10m max
(Note 5) Forward rotation stroke end T~ LSP | 43 3 Z o = Encoder Z-phase pulse
; h 3
Reverse rotation stroke end LSN | 44 9 TLzR ++» (differential line driver)
DocoM| 47 [ [
10m max. 4 LA ::l:::: Encoder A-phase pulse
5 LAR - - (differential line driver)
Upper limit settin 6 LB -
pp g [ PISR| 1 — ‘ Er:nf(;oder Bll?‘hase pulse
(Note 11) Analog speed command . L ve | 2 7 |LBR (differential line driver)
+10V/rated speed
p 1 _ w“w o L G 28 Control common
Upper limit setting —-°o3 ‘ 34 | LG
(Note 8) Analog torque limit L L TLA | 27 33 | OP [=————> Encoder Z-phase pulse
+10V/max. torque I L r 1 |P15R _L+» (open collector)
\; ---e__ | SD |Plate Plate /’_
P | m max.
(Note 9 computer
MR Configurator (Note 10)
~ USB cable CN5
D (option) |:] Analog monitor 1
Analog monitor 2

(Note 1)
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Note 1. To prevent an electric shock, always connect the protective earth (PE) terminal (terminal marked @) of the servo amplifier to
the protective earth (PE) of the control box.
2. Connect the diode in the correct direction. If it is connected reversely, the servo amplifier will be faulty and will not output
signals, disabling the emergency stop (EMG) and other protective circuits.
3. The emergency stop switch (normally closed contact) must be installed.

. Supply 24VDC=10% 300mA current for interfaces from the outside. 300mA is the value applicable when all I/O signals are
used. The current capacity can be decreased by reducing the number of I/O points. Refer to section 3.8.2 (1) that gives the
current value necessary for the interface.

5. When starting operation, always turn on emergency stop (EMG) and forward/reverse rotation stroke end (LSP/LSN). (Normally
closed contacts)

. Trouble (ALM) turns on in normal alarm-free condition.

. The pins with the same signal name are connected in the servo amplifier.

. By setting parameters No.PDO03 to PD08, PD09 to PD12 to make external torque limit selection (TL) available, TLA can be
used.

9. Use MRZJW3-SETUP 221E.
10. Personal computers or parameter units can also be connected via the CN3 connector, enabling RS-422 communication. Note
that using the USB communication function (CN5 connector) prevents the RS-422 communication function (CN3 connector)
from being used, and vice versa. They cannot be used together.

N

w N o

Personal computer RS-232C/RS-422 conversion cable
Recommended product: Interface cable
< DSV-CABV )

(Diatrend)

To RS-232C connector Servo amplifier

or CN3

MR-PRU03 3]
parameter unit

EIA568-compliant cable (10BASE-T cable, etc.)

e I 3

11. Use an external power supply when inputting a negative voltage.
12. For the sink I/O interface. For the source I/O interface, refer to section 3.8.3.
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3.2.3 Torque control mode

Servo amplifier

(Note 6)
CN1
24VDC (Note 4) c(:'\llxjolte O 21 [oco
ote
|:||7 picom [ 20 48 | ALM | e 2 BA] Trouble (Note 5)
DOCOM| 46 I Pt—¢ Zero speed detection
(Note 3) Emergency stop "1\ EMG | 42 23 |Zsp C1 o 1 Limiting speed (Note 10)
Servo-on SON 15 25 VLC l ead . 9 sp
Note 10 Reset RES | 19 Pt—¢ Ready
( ) -1 it
Speed selection 1 = SP1 | 41 49 | RD ™
Speed selection 2 SP2 | 16 10
Forward rotation selection RS1 | 18 m max
Reverse rotation selection RS2 | 17 8 LZ : ””” T. Encoder Z-phase pulse
g pocom| 47 9 |LzR (differential line driver)
() [
Lw. 4 LA :E:I:E: Encoder A-phase pulse
U limit seti 5 |LAR (differential line driver)
er limit settin
PP g = —— “‘ L P15R| 1 6 LB : : : : Encoder B-phase pulse
ﬁ_%?};’n%;(r?gf 3(;mmand le - — ( TC | 27 7 _[LBR+ - (differential line driver)
- lorque . —— o LG | 28 | | | Ure——— +—» Control common
Upper limit setting 3 221G i
(Note 9) Analog speed limit v L VLA | 2 I
0to +10V/rated speed — = 33 | OP — ‘ Encoder Z-phase pulse
— 7_._,_|7 <— | SD |Plate 1 [P15R j L +» (open collector)
Personal e 2m max. Plate | SD
(Note 7) computer 2m max.
MR Configurator _ (Note 8) (Note 6)
USB cable CN5 CN6
|:| (option) ] Analog monitor 1
Analog monitor 2

3-

14

(Note 1)
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Note 1. To prevent an electric shock, always connect the protective earth (PE) terminal of the (terminal marked @) servo amplifier to
the protective earth (PE) of the control box.

2. Connect the diode in the correct direction. If it is connected reversely, the servo amplifier will be faulty and will not output
signals, disabling the emergency stop (EMG) and other protective circuits.

3. The emergency stop switch(normally closed contact) must be installed.

4. Supply 24VDC=10% 300mA current for interfaces from the outside. 300mA is the value applicable when all I/O signals are
used. The current capacity can be decreased by reducing the number of I/O points. Refer to section 3.8.2 (1) that gives the
current value necessary for the interface.

5. Trouble (ALM) turns on in normal alarm-free condition.

6. The pins with the same signal name are connected in the servo amplifier.

7. Use MRZJW3-SETUP 221E.

8. Personal computers or parameter units can also be connected via the CN3 connector, enabling RS-422 communication. Note
that using the USB communication function (CN5 connector) prevents the RS-422 communication function (CN3 connector)
from being used, and vice versa. They cannot be used together.

Personal computer RS-232C/RS-422 conversion cable
Recommended product: Interface cable
( DSV-CABV >

(Diatrend)

To RS-232C connector Servo amplifier

or CN3

MR-PRU03 3]
parameter unit

EIA568-compliant cable (10BASE-T cable, etc.)

H*

9. Use an external power supply when inputting a negative voltage.
10. For the sink I/O interface. For the source I/O interface, refer to section 3.8.3.
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3.3 Explanation of power supply system

3.3.1 Signal explanations

POINT

* For the layout of connector and terminal block, refer to outline drawings in

chapter 10.
L Connection target L
Abbreviation L Description
(application)
Supply the following power to L1, L2, Ls. For the 1-phase 200 to 230VAC power supply, connect
the power supply to L1, L2, and keep Ls open.
Servo amplifier | MR-J3-10Ato | MR-J3-100A MR-J3-10A1
Power supply 70A to 22KA to 40A1
L 3-phase 200 to 230VAC, 50/60Hz Li*Ll2=Ls
L Main circuit power 1-phase 200 to 230VAC, 50/60Hz Li- L2
Ls supply 1-phase 100 to 120VAC, 50/60Hz Li- L2
Servo amplifier
MR-J3-60A4 to 22KA4
Power supply
3-phase 380 to 480VAC, 50/60Hz Li-L2-Ls
1) MR-J3-700A or less
When not using the power factor improving DC reactor, connect P1 and P2. (Factory-wired.)
When using the power factor improving DC reactor, disconnect P1 and P2, and connect the
P, Power factor power factor improving DC reactor to P1 and P-.
P, improving DC 2) MR-J3-11KA(4) to 22KA(4)
reactor MR-J3-11KA(4) to 22KA(4) do not have Pa.
When not using the power factor improving reactor, connect P1 and P. (Factory-wired)
When using the power factor improving reactor, connect it to P and Px.
Refer to section 12.13.
1) MR-J3-350A or less - MR-J3-200A4 or less
When using servo amplifier built-in regenerative resistor, connect P(+) and D. (Factory-wired)
When using regenerative option, disconnect P(+) and D, and connect regenerative option to
P and C.
2) MR-J3-350A4 - 500A(4) = 700A(4)
P MR-J3-350A4 - 500A(4) * 700A(4) do not have D.
c Regenerative When using servo amplifier built-in regenerative resistor, connect P and C. (Factory-wired)
b option When using regenerative option, disconnect P and C, and connect regenerative option to P
and C.
3) MR-J3-11KA(4) to 22KA(4)
MR-J3-11KA(4) to 22KA(4) do not have D.
When not using the power regenerative converter and the brake unit, make sure to connect
the regenerative option to P and C.
Refer to section 12.2 to 12.5.
Supply the following power to Li1 = L2
Servo amplifier | MR-J3-10A to | MR-J3-10A1 MR-J3-60A4
L Control circuit Power supply 22KA to 40A1 to 22KA4
Lot power supply 1-phase 200 to 230VAC, 50/60Hz L - La1
1-phase 100 to 120VAC, 50/60Hz L= Laa
1-phase 380 to 480VAC, 50/60Hz L * Laa
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L Connection target L
Abbreviation L Description
(application)

u
v Servo motor Connect to the servo motor power supply terminals (U, V, W). During power-on, do not open or
W power close the motor power line. Otherwise, a malfunction or faulty may occur.

When using the power regenerative converter/brake unit, connect it to P and N.
Return converter L
N Brake unit Do not connect to servo amplifier MR-J3-350A(4) or less.

For details, refer to section 12.3 to 12.5.

@ Protective earth Connect to the earth terminal of the servo motor and to the protective earth (PE) of the control
(PE) box to perform grounding.

3.3.2 Power-on sequence

(1) Power-on procedure
1) Always wire the power supply as shown in above section 3.1 using the magnetic contactor with the
main circuit power supply (3-phase: L1, L2, L3, 1-phase: L1, L2). Configure up an external sequence
to switch off the magnetic contactor as soon as an alarm occurs.

2) Switch on the control circuit power supply L1z, L21 simultaneously with the main circuit power supply
or before switching on the main circuit power supply. If the main circuit power supply is not on, the
display shows the corresponding warning. However, by switching on the main circuit power supply,
the warning disappears and the servo amplifier will operate properly.

3) The servo amplifier can accept the servo-on (SON) about 1 to 2s after the main circuit power supply
is switched on. Therefore, when SON is switched on simultaneously with the main circuit power
supply, the base circuit will switch on in about 1 to 2s, and the ready (RD) will switch on in further
about 5ms, making the servo amplifier ready to operate. (Refer to paragraph (2) of this section.)

4) When the reset (RES) is switched on, the base circuit is shut off and the servo motor shaft coasts.

(2) Timing chart

Servo-on (SON) accepted

(l5to 252‘
Main circuit ON T
Control circuit OFE ! |;
I

Power supply |

Base circuit !

'10ms 95ms!
—pH— P

oN 1 L I
Servo-on(SON) | | |
|

ON

|

|

|
OFF ! 10ms 5ms
ON : P P4 hHE—— P —pH——
Ready(RD) OFF |

' 1s |
Trouble(ALM) No (ON)
Yes (OFF) | ' (1to 1.5s)
T

Reset(RES)

Power-on timing chart
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(3) Emergency stop

f CAUTION - Provide an external emergency stop circuit to ensure that operation can be stopped
U and power switched off immediately.

Make up a circuit that shuts off main circuit power as soon as EMG is turned off at an emergency stop.
When EMG is turned off, the dynamic brake is operated to bring the servo motor to a sudden stop. At this
time, the display shows the servo emergency stop warning (AL.E6).

During ordinary operation, do not use the external emergency stop (EMG) to alternate stop and run.

The servo amplifier life may be shortened.

Also, if the forward rotation start (ST1) and reverse rotation start (ST2) are on or a pulse train is input during
an emergency stop, the servo motor will rotate as soon as the warning is reset. During an emergency stop,
always shut off the run command.

Servo amplifier

24VDC
i} DICOM

(Note)

Emergency stop T EMG

Note. For the sink 1/O interface. For the source /O interface, refer to section 3.8.3.
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3.3.3 CNP1, CNP2, CNP3 wiring method

POINT

- Refer to section 12.11 for the wire sizes used for wiring.
* MR-J3-500A or more = MR-J3-350A4 or more does not have these connectors.

Use the supplied servo amplifier power supply connectors for wiring of CNP1, CNP2 and CNP3.

(1) MR-J3-10A to MR-J3-100A
(a) Servo amplifier power supply connectors

(Note)Servo amplifier Power supply connectors

—————————————————————————————————————————————————————

Connector for CNP1
54928-0670(Molex)

Cable finish OD: to ¢$3.8mm

=
(=3P .
| -
=

Connector for CNP3
54928-0370(Molex)

|

|

|

|

|

|

|

|

: 1

| | |cNPL
| ) Connector for CNP2 w

| <Applicable cable example> 54927-0520(Molex) !

| |

| |

|

| I
| [t
|

|

|

|

|

|

|

|

|

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Note. These connectors are of insert type. As the crimping type, the following connectors (Molex) are
recommended.
For CNP1: 51241-0600 (connector), 56125-0128 (terminal)
For CNP2: 51240-0500 (connector), 56125-0128 (terminal)
For CNP3: 51241-0300 (connector), 56125-0128 (terminal)
Crimping tool: CNP57349-5300
<Connector applicable cable example>
Cable finish OD: to ¢$3.8mm

(b) Termination of the cables
Solid wire: After the sheath has been stripped, the cable can be used as it is.

Sheath Core

8 to 9mm
Twisted wire: Use the cable after stripping the sheath and twisting the core. At this time, take care to
avoid a short caused by the loose wires of the core and the adjacent pole. Do not solder
the core as it may cause a contact fault. Alternatively, a ferrule may be used to put the
wires together.

Cable size Ferrule type (Note 1) o
2 Crimping tool (Note 2)
[mm°] AWG For 1 cable For 2 cable
1.25/1.5 16 Al 1,5-10 BK Al-TWIN2 X 1,5-10 BK o
Variocrimp 4 206-204
2/2.5 14 Al 2,5-10 BU

Note 1. Manufacturer: Phoenix Contact
2. Manufacturer: WAGO
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(2) MR-J3-200A - MR-J3-60A4 to MR-J3-200A4
(a) Servo amplifier power supply connectors

Servo amplifier power supply connectors

Connector for CNP1
721-207/026-000(Plug)

721-203/026-000(Plug)

I |

| :

: (WAGO) : (Note)

] |

! w Servo amplifier
I |

: | -
| <Applicable cable example> | il
1 c . a1 |

: Cable finish OD: ¢ 4.1mm or less " NPl

I Connector for CNP2 |

| 721-205/026-000(Plug) !

I |

I |

! ' CNP2 D
. ‘ ]
I |

| Al | CNP3 ={:I ()
| Connector for CNP3 | o
| 1

] |

I |

] |

I

I

Note. Connectors (CNP1, CNP2, and CNP3) and appearance of MR-J3-200A servo amplifier have been
changed from April 2008 production. Model name of the servo amplifier before March 2008 is changed to
MR-J3-200A-RT. For MR-J3-200A-RT, refer to appendix 5.

(b) Termination of the cables
Solid wire: After the sheath has been stripped, the cable can be used as it is.

Sheath Core

e

8 to 9mm

Twisted wire: Use the cable after stripping the sheath without twisting the core. At this time, take care to
avoid a short caused by the loose wires of the core and the adjacent pole. Do not solder
the core as it may cause a contact fault. Alternatively, a ferrule may be used to put the
wires together.

Cable size Ferrule type o
2 Crimping tool (Note 2)
[mm°] AWG For 1 cable For 2 cable
Al 1,5-10 BK Al-TWIN2 X 1,5-10 BK
1.25/1.5 16 L
(Note 1) (Note 1) Variocrimp 4 206-204
2 14 216-246 (Note 2)

Note 1. Manufacturer: Phoenix Contact
2. Manufacturer: WAGO
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(3) MR-J3-350A
(a) Servo amplifier power supply connectors

Servo amplifier power supply connectors

e Connector for CNP1 !
PC 4/6-STF-7,62-CRWH !
(Phoenix Contact) |

l

|

<Applicable cable example>
| Cable finish OD: to ¢5mm

Connector for CNP3
PC 4/3-STF-7,62-CRWH
(Phoenix Contact)

o] <

(o]

A4

|

Connector for CNP2

<Applicable cable example> 54927-0520(Molex)
! Cable finish OD: to ¢3.8mm (E’

(b) Termination of the cables
1) CNP1 - CNP3
Solid wire: After the sheath has been stripped, the cable can be used as it is.
Sheath Core

R ——

7mm

Twisted wire: Use the cable after stripping the sheath and twisting the core. At this time, take care to
avoid a short caused by the loose wires of the core and the adjacent pole. Do not solder the core as it
may cause a contact fault. Alternatively, a ferrule may be used to put the wires together.

Cable size Ferrule type o
2 Crimping tool Manufacturer
[mm°] AWG For 1 cable For 2 cables
1.25/1.5 16 Al 1,5-8 BK AlI-TWIN2 X 1,5-8 BK
2.0/2.5 14 Al 2,5-8 BU Al-TWIN2 X 2,5-10 BU | CRIMPFOX-ZA3 Phoenix Contact
3.5 12 Al 4-10 GY
2) CNP2

CNP2 is the same as MR-J3-100A or smaller capacities. Refer to (1) (b) of this section.
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(4) Insertion of cable into Molex and WAGO connectors

Insertion of cable into 54928-0670, 54927-0520, 54928-0370 (Molex) connectors and 721-207/026-000,
721-205/026-000 and 721-203/026-000 (WAGO) connectors are as follows.

The following explains for Molex, however use the same procedures for inserting WAGO connectors as
well.

POINT

* It may be difficult for a cable to be inserted to the connector depending on wire
size or ferrule configuration. In this case, change the wire type or correct it in
order to prevent the end of ferrule from widening, and then insert it.

How to connect a cable to the servo amplifier power supply connector is shown below.

(a) When using the supplied cable connection lever
1) The servo amplifier is packed with the cable connection lever.

a) 54932-0000 (Molex)

[Unit: mm]
. 20.6 R
10
| I
| HE)
™
Approx. 4.9
(Y).
§ MXJ2] 1 ™~
g :[5747973& o L~
N s B
< v J 1 %
g1 <
Approx.3.4
| iy
I ——
b) 231-131 (WAGO)
[Unit: mm]
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2) Cable connection procedure

Cable connection lever

1) Attach the cable connection lever to the housing.
(Detachable)

2) Push the cable connection lever in the direction
of arrow.

3) Hold down the cable connection lever and insert
the cable in the direction of arrow.
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(b) Inserting the cable into the connector
1) Applicable flat-blade screwdriver dimensions
Always use the screwdriver shown here to do the work.

[Unit: mm]
Approx.R0.3 Approx.22 S o S/
© |‘—’|
gEF——— -
R e/
Approx.R0.3
5 ~ /Y
™
s R
p A e/

2) When using the flat-blade screwdriver - part 1

3) With the screwdriver held, insert the cable in the direction
of arrow. (Insert the cable as far as it will go.)

4) Releasing the screwdriver connects the cable.
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3) When using the flat-blade screwdriver - part 2

1) Insert the screwdriver into the 2) Push the screwdriver in the 3) With the screwdriver pushed, insert the cable in the
square window at top of the direction of arrow. direction of arrow. (Insert the cable as far as it will go.)
connector.

4) Releasing the screwdriver connects the cable.
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(5) How to insert the cable into Phoenix Contact connector

POINT

- Do not use a precision driver because the cable cannot be tightened with enough
torque.

Insertion of cables into Phoenix Contact connector PC 4/6-STF-7,62-CRWH or PC 4/3-STF-7,62-CRWH is

shown as follows.

Before inserting the cable into the opening, make sure that the screw of the terminal is fully loose. Insert the
core of the cable into the opening and tighten the screw with a flat-blade screwdriver. When the cable is not
tightened enough to the connector, the cable or connector may generate heat because of the poor contact.

(When using a cable of 1.5mm? or less, two cables may be inserted into one opening.)

Secure the connector to the servo amplifier by tightening the connector screw.

For securing the cable

and the connector, use a flat-blade driver with 0.6mm blade edge thickness and

3.5mm diameter (Recommended flat-blade screwdriver. Phoenix Contact SZS 0.6X3.5). Apply 0.5t0 0.6

N - m torque to screw.

Flat-blade
screwdriver

To loosen_ _To tighten
e 6\, Wire QI L)—Q
. ) 2 ~ v
, Opening <

Connector screw

[Unit: mm]

© 180

g e ———

(35)

Recommended flat-blade screwdriver dimensions

> To loosen  _To tighten

Y

ifi Flat-blade
Servo amplifier power d
supply connector screwdriver

3- 26
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3.4 Connectors and signal arrangements

POINT

- The pin configurations of the connectors are as viewed from the cable connector
wiring section.
- Refer to (2) of this section for CN1 signal assignment.

(1) Signal arrangement
The servo amplifier front view shown is that of the MR-J3-20A or less. Refer to chapter 10 Outline Drawings
for the appearances and connector layouts of the other servo amplifiers.

CNS5 (USB connector) cng
Refer to section 12.8.

L0
o4 02
o O CN3 (RS-422 connector)
L2 E % Refer to section 13.1.
o O CN1
1 26
2 27
3 28
4 29
5 30
6 31
7 32
8 33
9 34
10 35
11 36
12 37
13 38
AN 15 40
S gk
IERINN
17 42
[ 9] _ 18 43
N The frames of the CN1 connectors is
v connected to the PE (earth) terminal 20 19 5 44
‘ in the amplifier.
The 3M make connector is shown. 21 46
When using any other connector, 22 47
refer to section 12.1.2. 23 48
24 49
25 50
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(2) CNL1 signal assignment
The signal assignment of connector changes with the control mode as indicated below.
For the pins which are given parameter No.s in the related parameter column, their signals can be changed
using those parameters.

(Note 2) 1/O signals in control modes Related
Pin No. (Note 1) parameter
1/10 P P/S S SIT T T/P
No.
1 P15R P15R P15R P15R P15R P15R
2 [ —/VC VC VC/VLA VLA VLA/—
3 LG LG LG LG LG LG
4 O LA LA LA LA LA LA
5 O LAR LAR LAR LAR LAR LAR
6 O LB LB LB LB LB LB
7 O LBR LBR LBR LBR LBR LBR
8 O LZ LZ LZ LZ LZ LZ
9 O LZR LZR LZR LZR LZR LZR
10 [ PP PP/— - /PP
11 [ PG PG/— —IPG
12 OPC OPC/— —/OPC
13
14
15 [ SON SON SON SON SON SON PD03
16 [ —/SP2 SP2 SP2/SP2 SP2 SP2/— PD04
17 | PC PC/ST1 ST1 ST1/RS2 RS2 RS2/PC PDO05
18 [ TL TL/ST2 ST2 ST2/RS1 RS1 RS1/TL PDO06
19 [ RES RES RES RES RES RES PDO7
20 DICOM DICOM DICOM DICOM DICOM DICOM
21 DICOM DICOM DICOM DICOM DICOM DICOM
22 O INP INP/SA SA SA/— —/INP PD13
23 O ZSP ZSP ZSP ZSP ZSP ZSP PD14
24 O INP INP/SA SA SA/— —/INP PD15
25 O TLC TLC TLC TLC/VLC VLC VLC/TLC PD16
26
(Note 3) (Note 3) (Note 3)
27 | TLA TC TCI/TLA
TLA TLA TLA/TC

28 LG LG LG LG LG LG
29
30 LG LG LG LG LG LG
31
32
33 O OP OP OoP OoP OP OoP
34 LG LG LG LG LG LG
35 [ NP NP/— —INP
36 [ NG NG/— —ING
37
38
39
40
41 | CR CR/SP1 SP1 SP1/SP1 SP1 SP1/CR PDO08
42 [ EMG EMG EMG EMG EMG EMG
43 [ LSP LSP LSP LSP/— —/LSP PD10
44 [ LSN LSN LSN LSN/— —/LSN PD11
45 [ LOP LOP LOP LOP LOP LOP PD12
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(Note 2) I/O signals in control modes Related
Pin No (Note 1) T T/P arameter
' 110 P P/S S SIT P
No.
46 DOCOM DOCOM DOCOM DOCOM DOCOM DOCOM
47 DOCOM DOCOM DOCOM DOCOM DOCOM DOCOM
48 (0] ALM ALM ALM ALM ALM ALM
49 ©] RD RD RD RD RD RD PD18
50

Note 1. I: Input signal, O: Output signal
2. P: Position control mode, S: Speed control mode, T: Torque control mode, P/S: Position/speed control changeover mode,
S/T: Speed/torque control changeover mode, T/P: Torque/position control changeover mode
3. TLA can be used when TL is made usable by setting the parameter No.PD03 to PD08/PD10 to PD12.

(3) Explanation of abbreviations

Abbreviation Signal name Abbreviation Signal name

SON Servo-on TLC Limiting torque

LSP Forward rotation stroke end VLC Limiting speed

LSN Reverse rotation stroke end RD Ready

CR Clear ZSP Zero speed detection

SP1 Speed selection 1 INP In-position

SP2 Speed selection 2 SA Speed reached

PC Proportion control ALM Trouble

ST1 Forward rotation start WNG Warning

ST2 Reverse rotation start BWNG Battery warning

TL External torque limit selection OoP Encoder Z-phase pulse (open collector)
RES Reset MBR Electromagnetic brake interlock
EMG Emergency stop LZ Encoder Z-phase pulse

LOP Control selection LZR (differential line driver)

VC Analog speed command LA Encoder A-phase pulse

VLA Analog speed limit LAR (differential line driver)

TLA Analog torque limit LB Encoder B-phase pulse

TC Analog torque command LBR (differential line driver)

RS1 Forward rotation selection DICOM Digital I/F power supply input
RS2 Reverse rotation selection OPC Open collector power input

PP DOCOM Digital I/F common

NP . . P15R 15VDC power supply

Forward/reverse rotation pulse train
PG LG Control common
NG SD Shield
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3.5 Signal explanations

For the I/O interfaces (symbols in I/O division column in the table), refer to section 3.8.2.
In the control mode field of the table

P : Position control mode, S: Speed control mode, T: Torque control mode

O : Denotes that the signal may be used in the initial setting status.

A : Denotes that the signal may be used by setting the corresponding parameter No.PD03 to PD08, PD10 to

PD12, PD13 to PD16, PD18.
The pin No.s in the connector pin No. column are those in the initial status.

(2) I/O devices
(a) Input devices

Connec-
Device Symbol | tor pin Functions/Applications
No.

1/0
division

Control

mode

P

S

T

Servo-on SON CN1-15 | Turn SON on to power on the base circuit and make the servo
amplifier ready to operate (servo-on).

Turn it off to shut off the base circuit and coast the servo motor.
Set "0 04" in parameter No.PDO1 to switch this signal on (keep
terminals connected) automatically in the servo amplifier.

DI-1

(@)

O

O

Reset RES CN1-19 | Turn RES on for more than 50ms to reset the alarm.

Some alarms cannot be deactivated by the reset (RES). Refer to
section 9.1.

Turning RES on in an alarm-free status shuts off the base circuit.
The base circuit is not shut off when " 10" is set in parameter
No.PD20.

This device is not designed to make a stop. Do not turn it ON during
operation.

DI-1

Forward rotation LSP CN1-43 | To start operation, turn LSP/LSN on. Turn it off to bring the motor to
stroke end a sudden stop and make it servo-locked.

Set "OO01" in parameter No.PD20 to make a slow stop.

(Refer to section 5.4.3.)

(Note) Input device Operation
LSP LSN _CCV_V . CV\_/
direction | direction
1 1 O O
0 1 O
Reverse rotation LSN | CN1-44 1 0 O
stroke end 0 0
Note. 0: off
1:on

Set parameter No.PDO01 as indicated below to switch on the signals
(keep terminals connected) automatically in the servo amplifier.

Parameter Status

No.PDO1 LSP LSN
400 Automatic ON
O8O0 Automatic ON
Ocono Automatic ON Automatic ON

When LSP or LSN turns OFF, an external stroke limit warning (AL.
99) occurs, and Warning (WNG) turns OFF. However, when using
WNG, set the parameter No.PD13 to PD16/PD18 to make it usable.

DI-1

3- 30
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Connec- Control
Device Symbol | tor pin Functions/Applications ) IIO mode
division
No. P[S|T
External torque TL CN1-18 | Turn TL off to make Forward torque limit (parameter No.PA11) and DI-1 Ofa
limit selection Reverse torque limit (parameter No.PA12) valid, or turn it on to
make Analog torque limit (TLA) valid.
For details, refer to section 3.6.1 (5).
Internal torque TL1 When using this signal, make it usable by making the setting of DI-1 AlA]A
limit selection parameter No.PDO03 to PD08, PD10 to PD12.
For details, refer to section 3.6.1 (5).
Forward rotation ST1 CN1-17 | Used to start the servo motor in any of the following directions. DI-1 O
start
(Note) Input device . . .
Servo motor starting direction
ST2 ST1
0 0 Stop (servo lock)
Reverse rotation ST2 CN1-18 0 1 CCW
start 1 0 cw
1 1 Stop (servo lock)
Note. O: off
1:on
If both ST1 and ST2 are switched on or off during operation, the
servo motor will be decelerated to a stop according to the parameter
No.PCO02 setting and servo-locked.
When "OOO1" is set in parameter No.PC23, the servo motor is not
servo-locked after deceleration to a stop.
Forward rotation RS1 CN1-18 | Used to select any of the following servo motor torque generation DI-1 O
selection directions.
(Note) Input device . o
Torque generation direction
RS2 RS1
0 0 Torque is not generated.
Reverse rotation RS2 CN1-17 0 1 Forward rotation in driving mode/
selection reverse rotation in regenerative mode
1 0 Reverse rotation in driving mode/
forward rotation in regenerative mode
1 1 Torque is not generated.
Note. 0: off
1. 0n
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Connec- o Control
Device Symbol | tor pin Functions/Applications o mode
division
No. PIS|T
Speed selection 1 SP1 CN1-41 | <Speed control mode> DI-1 O|0
Used to select the command speed for operation.
When using SP3, make it usable by making the setting of parameter
No.PD03 to PD08, PD10 to PD12.
Speed selection 2 SP2 CN1-16 (Note) DI-1 OO
Input device Speed command
SP3|SP2|SP1
0 0 0 [ Analog speed command (VC)
0 0 1 | Internal speed command 1 (parameter No.PCO05)
0 1 0 [ Internal speed command 2 (parameter No.PCO06)
Speed selection 3 SP3 0 1 1 [ Internal speed command 3 (parameter No.PCO7) DI-1 AlA
1 0 0 [ Internal speed command 4 (parameter No.PC08)
1 0 1 | Internal speed command 5 (parameter No.PC09)
1 1 0 [ Internal speed command 6 (parameter No.PC10)
1 1 1 | Internal speed command 7 (parameter No.PC11)
Note. O: off
1:on

<Torgue control mode>
Used to select the limit speed for operation.

When using SP3, make it usable by making the setting of parameter

No.PDO03 to PD08, PD10 to PD12.

(Note)
Input device Speed limit
SP3|SP2|SP1
0 0 0 [ Analog speed limit (VLA)
0 0 1 | Internal speed limit 1 (parameter No.PCO05)
0 1 0 [ Internal speed limit 2 (parameter No.PC06)
0 1 1 | Internal speed limit 3 (parameter No.PCQ7)
1 0 0 [ Internal speed limit 4 (parameter No.PC08)
1 0 1 | Internal speed limit 5 (parameter No.PC09)
1 1 0 [ Internal speed limit 6 (parameter No.PC10)
1 1 1 | Internal speed limit 7 (parameter No.PC11)
Note. 0: off
1:on




3. SIGNALS AND WIRING

Device

Symbol

Connec-
tor pin
No.

Functions/Applications

1/0
division

Control

mode

P

S

T

Proportion control

PC

CN1-17

Turn PC on to switch the speed amplifier from the proportional
integral type to the proportional type.

If the servo motor at a stop is rotated even one pulse due to any
external factor, it generates torque to compensate for a position
shift. When the servo motor shaft is to be locked mechanically after
positioning completion (stop), switching on the proportion control
(PC) upon positioning completion will suppress the unnecessary
torque generated to compensate for a position shift.

When the shaft is to be locked for a long time, switch on the
proportion control (PC) and external torque limit selection (TL) at the
same time to make the torque less than the rated by the analog
torque limit (TLA).

DI-1

(@)

A

Emergency stop

EMG

CN1-42

Turn EMG off (open between commons) to bring the motor to an
emergency stop state, in which the base circuit is shut off and the
dynamic brake is operated. Turn EMG on (short between commons)
in the emergency stop state to reset that state.

DI-1

Clear

CR

CN1-41

Turn CR on to clear the position control counter droop pulses on its
leading edge. The pulse width should be 10ms or longer.

The delay amount set in parameter No.PB03 (position command
acceleration/deceleration time constant) is also cleared. When the
parameter No.PD22 setting is "0 1", the pulses are always
cleared while CR is on.

DI-1

Electronic gear
selection 1

CM1

When using CM1 and CM2, make them usable by the setting of
parameters No.PD03 to PD08, PD10 to PD12.

The combination of CM1 and CM2 gives you a choice of four
different electronic gear numerators set in the parameters.

CM1 and CM2 cannot be used in the absolute position detection
system.

DI-1

Electronic gear
selection 2

CM2

(Note) Input device
CM2 CM1

Electronic gear molecule

Parameter No.PAO6
Parameter No.PC32
Parameter No.PC33
Parameter No.PC34

|k |O|O

0
1
0
1

Note. 0: off
1:0n

DI-1

Gain changing

CDP

When using this signal, make it usable by the setting of parameter
No.PD03 to PD08, PD10 to PD12.

Turn CDP on to change the load inertia moment ratio and gain
values into the parameter No.PB29 to PB34 values.

DI-1
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Device

Symbol

Connec-
tor pin
No.

Functions/Applications

1/0
division

Control
mode

Ppls|T

Control change

LOP

CN1-45

<Position/speed control change mode>
Used to select the control mode in the position/speed control change
mode.

(Note) LOP

0 Position

1 Speed
Note. O: off
1:on

Control mode

<Speed/torque control change mode>
Used to select the control mode in the speed/torque control change
mode.

(Note) LOP | Control mode
0 Speed
1 Torque
Note. O: off
1:on

<Torque/position control mode>
Used to select the control mode in the torque/position control
change mode.

(Note) LOP
0 Torque

Control mode

1 Position
Note. 0: off
1:0n

DI-1

Refer to
Functions/
Appli-
cations.

Second

leration selection

acceleration/dece

STAB2

When using this signal, set the parameter No.PD03 to PD08/PD10
to PD12 to make it usable.

This signal allows selection of the acceleration/deceleration time
constant at servo motor rotation in the speed control mode or torque
control mode. The S-pattern acceleration/deceleration time constant
is always uniform.

(Note) STAB2 | Acceleration/deceleration time constant

Acceleration time constant
(parameter No.PCO01)
Deceleration time constant
(parameter No.PC02)
Acceleration time constant 2
(parameter No.PC30)
Deceleration time constant 2
(parameter No.PC31)

Note. 0: off
1:0n

DI-1

ABS transfer
mode

ABSM

CN1-17

ABS transfer mode request device.
The CN1-17 pin acts as ABSM only during absolute position data
transfer. (Refer to chapter 14.)

DI-1

ABS request

ABSR

CN1-18

ABS request device.
The CN1-18 pin acts as ABSR only during absolute position data

transfer. (Refer to chapter 14.)

DI-1

3-34
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(b) Output devices

Device

Symbol

Connec-
tor pin
No.

Functions/Applications

1/0
division

Control

mode

P

S

T

Trouble

ALM

CN1-48

ALM turns off when power is switched off or the protective circuit is
activated to shut off the base circuit. Without alarm occurring, ALM
turns on within 1s after power-on.

DO-1

(@)

O

O

Dynamic brake
interlock

DB

When using the signal, make it usable by the setting of parameter
No.PD13 to PD16 and PD18.

DB turns off when the dynamic brake needs to operate. When using
the external dynamic brake on the servo amplifier of 11 kW or more,
this device is required. (Refer to section 12.6)

For the servo amplifier of 7kW or less, it is not necessary to use this
device.

DO-1

Ready

RD

CN1-49

RD turns on when the servo is switched on and the servo amplifier is
ready to operate.

DO-1

In-position

INP

Speed reached

SA

CN1-24

INP turns on when the number of droop pulses is in the preset in-
position range. The in-position range can be changed using
parameter No.PA10.

When the in-position range is increased, may be kept connected
during low-speed rotation.

INP turns on when servo on turns on.

DO-1

SA turns on when the servo motor speed has nearly reached the
preset speed. When the preset speed is 20r/min or less, SA always
turns on. SA does not turn on even when the servo on (SON) is
turned off or the servo motor speed by the external force reaches
the preset speed while both the forward rotation start (ST1) and the
reverse rotation start (ST2) are off.

DO-1

Limiting speed

VLC

Limiting torque

TLC

CN1-25

VLC turns on when speed reaches the value limited using any of the
internal speed limits 1 to 7 (parameter No.PCO05 to PC11) or the
analog speed limit (VLA) in the torque control mode. VLC turns off
when servo on (SON) turns off.

DO-1

TLC turns on when the torque generated reaches the value set to
the Forward torque limit (parameter No.PA11), Reverse torque limit
(parameter No.PA12) or analog torque limit (TLA).

DO-1
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Device

Symbol

Connec-
tor pin
No.

Functions/Applications

1/0
division

Control

mode

P

S

T

Zero speed
detection

ZSP

CN1-23

ZSP turns on when the servo motor speed is zero speed (50r/min)
or less. Zero speed can be changed using parameter No.PC17.
Example

Zero speed is 50r/min

Forward | OFF level _

rotation | 70r/min

direction | ON level
50r/min

1<) Ei 20r/min
,,,,,,,,,,,, (Hysteresis width)

Parameter
No. PC17
Servo motor
speed

Or/min
Parameter
No. PC17
Reverse | ONlevel __
rotation | 50r/min

direction | OFF level - -
70r/min

Zero speed ON
detection ==
(ZSP) o

20r/min
(Hysteresis width)

AAATATAAAA
1

|

ZSP turns on 1) when the servo motor is decelerated to 50r/min, and
ZSP turns off 2) when the servo motor is accelerated to 70r/min
again.

ZSP turns on 3) when the servo motor is decelerated again to
50r/min, and turns off 4) when the servo motor speed has reached -
70r/min.

The range from the point when the servo motor speed has reached
ON level, and ZSP turns on, to the point when it is accelerated again
and has reached OFF level is called hysteresis width.

Hysteresis width is 20r/min for the MR-J3-A servo amplifier.

DO-1

(@)

O

O

Electromagnetic
brake interlock

MBR

Set the parameter No.PD13 to PD16/PD18 or parameter No.PA04
to make this signal usable. Note that ZSP will be unusable.
MBR turns off when the servo is switched off or an alarm occurs.

DO-1

Warning

WNG

To use this signal, assign the connector pin for output using
parameter No.PD13 to PD16, PD18. The old signal before
assignment will be unusable.

When warning has occurred, WNG turns on. When there is no
warning, WNG turns off within about 1.5s after power-on.

DO-1

Battery warning

BWNG

To use this signal, assign the connector pin for output using
parameter No.PD13 to PD16, PD18. The old signal before
assignment will be unusable.

BWNG turns on when battery cable disconnection warning (AL. 92)
or battery warning (AL. 9F) has occurred.

When there is no battery warning, BWNG turns off within about 1.5s
after power-on.

DO-1
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Connec- o Control
Signal Symbol | tor pin Functions/Applications o mode
division
No. P|S|T
Alarm code ACD 0 | CN1-24 | To use this signal, set "00O01" in parameter No.PD24. DO-1 A|lA|A
ACD 1 | CN1-23 | This signal is output when an alarm occurs. When there is no alarm,
ACD 2 | CN1-22 | respective ordinary signals (RD, INP, SA, ZSP) are output.
Alarm codes and alarm names are listed below.
(Note) Alarm code
Alarm
CN1- | CN1- | CN1- . Name
display
22 23 24
88888 | Watchdog
AL.12 | Memory error 1
AL.13 | Clock error
AL.15 [ Memory error 2
AL.17 | Board error
0 0 0
AL.19 | Memory error 3
AL.37 | Parameter error
Serial communication
AL.BA | |
time-out error
AL.8E | Serial communication error
0 0 1 AL.30 [ Regenerative error
AL.33 | Overvoltage
0 1 0 AL.10 | Undervoltage
Main circuit device
AL.45
overheat
0 1 1 AL.46 | Servo motor overheat
AL.47 | Cooling fan alarm
AL.50 [ Overload 1
AL.51 [ Overload 2
AL.24 | Main circuit error
1 0 0
AL.32 | Overcurrent
AL.31 [ Overspeed
Command pulse
1 0 1 AL.35
frequency alarm
AL.52 | Error excessive
AL.16 | Encoder error 1
" : 0 AL.1A | Monitor combination error
AL.20 | Encoder error 2
AL.25 [ Absolute position erase
Note. O: off
1:0on
Variable gain CDPS CDPS is on during gain changing. DO-1 AlAalA
selection
Absolute position | ABSV ABSV turns on when the absolute position is erased. DO-1 A
erasing
ABS transmission | ABSBO | CN1-22 | Outputs ABS transmission data bit 0. CN1-22 acts as ABSBO only DO-1 O
data bit 0 during ABS transmission data transmission. (Refer to chapter 14.)
ABS transmission | ABSB1 | CN1-23 | Outputs ABS transmission data bit 1. CN1-23 acts as ABSB1 only DO-1 O
data bit 1 during ABS transmission data transmission. (Refer to chapter 14.)
ABS transmission [ ABST | CN1-25 | Outputs ABS transmission data ready. CN1-25 acts as ABST only DO-1 O
data ready during ABS transmission data transmission. (Refer to chapter 14.)
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(2) Input signals

Connec- Control
Signal Symbol | tor pin Functions/Applications ) IIO mode
division
No. P[S|T
Analog torque TLA CN1-27 | To use this signal in the speed control mode, set any of parameters Analog (O] A
limit No.PD13 to PD16, PD18 to make external torque limit selection (TL) input
available.
When the analog torque limit (TLA) is valid, torque is limited in the
full servo motor output torque range. Apply 0 to +10VDC across
TLA-LG. Connect the positive terminal of the power supply to TLA.
Maximum torque is generated at +10V. (Refer to section 3.6.1 (5).)
Resolution:10bit
Analog torque TC Used to control torque in the full servo motor output torque range. Analog O
command Apply 0 to £8VDC across TC-LG. Maximum torque is generated at input
+8V. (Refer to section 3.6.3 (1).)
The torque at 8V input can be changed using parameter No.PC13.
Analog speed VC CN1-2 [Apply 0to £10VDC across VC-LG. Speed set in parameter Analog O
command No.PC12 is provided at ==10V. (Refer to section 3.6.2 (1).) input
Resolution:14bit or equivalent
Analog speed VLA Apply 0 to =10VDC across VLA-LG. Speed set in parameter Analog O
limit No.PC12 is provided at +10V. (Refer to section 3.6.3 (3).) input
Forward rotation PP CN1-10 | Used to enter a command pulse train. DI-2 @)
pulse train NP CN1-35 | * Inthe open collector system (max. input frequency 200kpps)
Reverse rotation PG CN1-11 Forward rotation pulse train across PP-DOCOM
pulse train NG CN1-36 Reverse rotation pulse train across NP-DOCOM
* In the differential receiver system (max. input frequency 1Mpps)
Forward rotation pulse train across PG-PP
Reverse rotation pulse train across NG-NP
The command pulse train form can be changed using parameter No.
PA13.
(3) Output signals
Connec- o Control
Signal Symbol | tor pin Functions/Applications division mode
No. P[S|T
Encoder Z-phase OoP CN1-33 | Outputs the zero-point signal of the encoder. One pulse is output per DO-2 O|0|0
pulse servo motor revolution. OP turns on when the zero-point position is
(Open collector) reached. (Negative logic)
The minimum pulse width is about 400us. For home position return
using this pulse, set the creep speed to 100r/min. or less.
Encoder A-phase LA CN1-4 [ Outputs pulses per servo motor revolution set in parameter No.PA15 DO-2 O[0]|0
pulse LAR CN1-5 [in the differential line driver system. In CCW rotation of the servo
(Differential line motor, the encoder B-phase pulse lags the encoder A-phase pulse
driver) by a phase angle of n/2.
Encoder B-phase LB CN1-6 [ The relationships between rotation direction and phase difference of
pulse LBR CN1-7 [the A- and B-phase pulses can be changed using parameter No.
(Differential line PC19.
driver)
Encoder Z-phase LZ CN1-8 | The same signal as OP is output in the differential line driver pDo-2 |O|O|0O
pulse LZR CN1-9 ([system.
(Differential line
driver)
Analog monitor 1 MO1 CN6-3 [ Used to output the data set in parameter No.PC14 to across MO1- Analog |O|O|O
LG in terms of voltage. Resolution: 10 bits or equivalent output
Analog monitor 2 MO2 CN6-2 [ Used to output the data set in parameter No.PC15 to across MO2- Analog |O|O|O
LG in terms of voltage. Resolution: 10 bits or equivalent output

3- 38
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(4) Communication

POINT

- Refer to chapter 13 for the communication function.

Connec- Control
Signal Symbol | tor pin Functions/Applications ) IIO mode
division
No. PIS|T
RS-422 I/F SDP CN3-5 | Terminals for RS-422 communication. (Refer to chapter 13.) O[0]|0
SDN CN3-4
RDP CN3-3
RDN CN3-6
(5) Power supply
Connec- Control
Signal Symbol | tor pin Functions/Applications ) IIO mode
division
No. P|S|T
Digital I/F power | DICOM [ CN1-20 [ Used to input 24VDC (24VDC 10% 300mA) for I/O interface of the O[0]|0
supply input CN1-21 | servo amplifier. The power supply capacity changes depending on
the number of I/O interface points to be used. For sink interface,
connect ® of 24VDC external power supply. For source interface,
connect © of 24VDC external power supply.
Open collector OPC | CN1-12 | When inputting a pulse train in the open collector system, supply this O
power input terminal with the positive (+) power of 24VDC.
Digital I/F DOCOM | CN1-46 | Common terminal for input device such as SON and EMG of the O|0|0
common CN1-47 | servo amplifier. Pins are connected internally. For sink interface,
connect © of 24VDC external power supply. For source interface,
connect ® of 24VDC external power supply.
15VDC power P15R | CN1-1 [ Outputs 15VDC to across P15R-LG. Available as power for TC, O|0|0
supply TLA, VC, VLA.
Permissible current: 30mA
Control common LG CN1-3 | Common terminal for TLA, TC, VC, VLA, FPA, FPB, OP ,MO1, MO2 O|0|0O
CN1-28 [and P15R.
CN1-30 | Pins are connected internally.
CN1-34
CN3-1
CN3-7
CN6-1
Shield SD Plate | Connect the external conductor of the shield cable. O|0|0O
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3.6 Detailed description of the signals
3.6.1 Position control mode

(1) Pulse train input
(@) Input pulse waveform selection
Command pulses may be input in any of three different forms, for which positive or negative logic can
be chosen. Set the command pulse train form in parameter No.PA13. Refer to section 5.1.10 for details.

(b) Connections and waveforms
1) Open collector system
Connect as shown below.

Servo amplifier

24VDC | opc

N

N

Note. Pulse train input interface is comprised of a photo coupler.
Therefore, it may be any malfunctions since the current is reduced when connect a
resistance to a pulse train signal line.

The explanation assumes that the input waveform has been set to the negative logic and forward and
reverse rotation pulse trains (parameter No.PA13 has been set to 0010). Their relationships with
transistor ON/OFF are as follows.

Forward rotation

zt‘;‘:sfz?) ‘ (OFF)l(ON)| (OFF)l(ON)| (OFF)
Low ermlon [ermlon |

(transistor)

Forward rotation command Reverse rotation command
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2) Differential line driver system
Connect as shown below.

Servo amplifier

o Y
Eé:: N
! L |pe
- - ZI-- -y
(Note) L e o
Eé:: o
3 L |ne
SD

Note. Pulse train input interface is comprised of a photo coupler.
Therefore, it may be any malfunctions since the current is reduced when connect a
resistance to a pulse train signal line.

The explanation assumes that the input waveform has been set to the negative logic and forward and
reverse rotation pulse trains (parameter No.PA13 has been set to 0010).
The waveforms of PP, PG, NP and NG are based on that of the ground of the differential line driver.

Forward rotation

pulse train
EPP I
e | [ ||
Reverse rotation
pulse train |

E N |
NG |
ole
"

1]
L]
T

Forward rotation command Reverse rotation command

(2) In-position (INP)
INP turns on when the number of droop pulses in the deviation counter falls within the preset in-position
range (parameter No.PA10). INP turns on when low-speed operation is performed with a large value set as
the in-position range.

ON
Servo-on (SON)
OFF

Yes
No

Alarm

Droop pulses

ON
In-position (INP
P (INP) OFF
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(3) Ready (RD)

ON
Servo-on (SON)
OFF —l \—/

Yes E 3
NO 1 I

100ms or less ~ 10ms or less 10ms or less

Ready (RD) ON
ea
Y OFF

Alarm

(4) Electronic gear switching
The combination of CM1 and CM2 gives you a choice of four different electronic gear numerators set in the
parameters.
As soon as CM1/CM2 is turned ON or OFF, the molecule of the electronic gear changes. Therefore, if any
shock occurs at this change, use position smoothing (parameter No.PB03) to relieve shock.

(Note) Input device Electronic gear molecule
CM2 CM1

0 0 Parameter No.PAO6

0 1 Parameter No.PC32

1 0 Parameter No.PC33

1 1 Parameter No.PC34

Note. 0: off

1:0on

(5) Torque limit

f CAUTION = If the torque limit is canceled during servo lock, the servo motor may suddenly rotate
according to position deviation in respect to the command position.

(a) Torgue limit and torque
By setting parameter No.PA11 (forward rotation torque limit) or parameter No.PA12 (reverse rotation
torque limit), torque is always limited to the maximum value during operation. A relationship between the
limit value and servo motor torque is shown below.

CW direction Max. torque CCW direction

100 0 100 [%]

Torque limit value in  Torque limit value in
parameter No.PA12 parameter No.PA11
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A relationship between the applied voltage of the analog torque limit (TLA) and the torque limit value of
the servo motor is shown below. Torque limit values will vary about 5% relative to the voltage
depending on products.

At the voltage of less than 0.05V, torque may vary as it may not be limited sufficiently. Therefore, use
this function at the voltage of 0.05V or more.

Servo amplifier
100 . p
o |
1 - = —

E | - T (Note)
Z : —7 DOCOM
E | —=JP15R
S | 2kQ 2kS2 — TLA
S | —— LG
E ok _

0 0.05 10 Japan resistor SD

TLA application voltage [V] RRS10 or equivalent

TLA application voltage vs.
torque limit value

Connection example

Note. For the sink 1/O interface. For the source /O interface, refer to section 3.8.3.

(b) Torque limit value selection

As shown below, the forward rotation torque limit (parameter No.PA11), or reverse rotation torque limit
(parameter No. PA12) and the analog torque limit (TLA) can be chosen using the external torque limit
selection (TL).

When internal torque limit selection (TL1) is made usable by parameter No.PD03 to PD08, PD10 to
PD12, internal torque limit 2 (parameter No.PC35) can be selected. However, if the parameter No.PA11
and parameter No.PA12 value is less than the limit value selected by TL/TL1, the parameter No.PA11
and parameter No.PA12 value is made valid.

(Note) Input device Validated torque limit values
TL1 TL Limit value status CCW driving/CW CW driving/CCW
regeneration regeneration
0 0 Parameter No.PA11 Parameter No.PA12
TLA Parameter No.PALL Parameter No.PA11 Parameter No.PA12
0 1 Parameter No.PA12
Parameter No.PA11
TLA Parameter No.PA12 TLA TLA
Parameter No.PC35 Parameter No.PALL Parameter No.PA11 Parameter No.PA12
Parameter No.PA12
1 0 Parameter No.PA11
Parameter No.PC35 ' Parameter No.PC35 | Parameter No.PC35
Parameter No.PA12
1 1 TLA Parameter No.PC35 Parameter No.PC35 | Parameter No.PC35
TLA Parameter No.PC35 TLA TLA
Note. 0: off
1:0n

(c) Limiting torque (TLC)

TLC turns on when the servo motor torque reaches the torque limited using the forward rotation torque
limit, reverse rotation torque limit or analog torque limit.
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3.6.2 Speed control mode

(1) Speed setting
(a) Speed command and speed

The servo motor is run at the speeds set in the parameters or at the speed set in the applied voltage of
the analog speed command (VC). A relationship between the analog speed command (VC) applied

voltage and the servo motor speed is shown below.
Rated speed is achieved at +10V with initial setting. The speed at +10V can be changed using

parameter No.PC12.

Speed [r/min]
-10

_____ (1
! CCW direction

T
|
CW direction ,
I
)

0 +10
VC applied voltage [V]

Rated speed

A

~

Reverse rotation (CW)

The following table indicates the rotation direction according to forward rotation start (ST1) and reverse

rotation start (ST2) combination.

(Note 1) Input device (Note 2) Rotation direction
Analog speed command (VC) Internal speed
ST2 ST1 - -
+ Polarity Y% —Polarity commands
0 0 Stop Stop Stop Stop
(Servo lock) (Servo lock) (Servo lock) (Servo lock)
1 CCW Stop CW CCW
1 0 cwW (No servo lock) CCwW CwW
1 1 Stop Stop Stop Stop
(Servo lock) (Servo lock) (Servo lock) (Servo lock)
Note 1. O: off
1:0n

2. If the torque limit is canceled during servo lock, the servo motor may suddenly rotate according to position deviation in respect

to the command position.

Generally, make connection as shown below.

— 7.“ ST1 (Note)
— ] ST2
—7 DOCOM
— 7| ‘ P15R
2kQ e .. fve
— ,\ LG
Japan resistor SD
RRS10 or equivalent

Servo amplifier

Note. For the sink 1/O interface. For the source /O interface, refer to section 3.8.3.
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(b) Speed selection 1 (SP1), speed selection 2 (SP2) and speed command value

Choose any of the speed settings made by the internal speed commands 1 to 3 using speed selection 1
(SP1) and speed selection 2 (SP2) or the speed setting made by the analog speed command (VC).

(Note) Input device
Speed command value
SP2 SP1
0 0 Analog speed command (VC)
0 1 Internal speed command 1 (parameter No.PCO05)
1 0 Internal speed command 2 (parameter No.PC06)
1 1 Internal speed command 3 (parameter No.PC07)
Note. 0: off
1:0on

By making speed selection 3 (SP3) usable by setting of parameter No.PD03 to PD08/PD10 to PD12,

you can choose the speed command values of analog speed command (VC) and internal speed

commands 1to 7.

(Note) Input device

SP3 SP2

SP1

Speed command value

Analog speed command (VC)

Internal speed command 1 (parameter No.PCO05)

Internal speed command 2 (parameter No.PC06)

Internal speed command 3 (parameter No.PC07)

Internal speed command 4 (parameter No.PC08)

Internal speed command 5 (parameter No.PC09)

Internal speed command 6 (parameter No.PC10)

Rk PP ]JO|]OC|O|O
Ik |[O|O0|F |k |O |0

R |O |, |O |k |O | |O

Internal speed command 7 (parameter No.PC11)

Note. 0: off
1:0n

The speed may be changed during rotation. In this case, the values set in parameters No.PCO01 and

PCO02 are used for acceleration/deceleration.

When the speed has been specified under any internal speed command, it does not vary due to the

ambient temperature.

(2) Speed reached (SA)

SA turns on when the servo motor speed has nearly reached the speed set to the internal speed command

or analog speed command.

Set speed selection

Start (ST1,ST2)

Servo motor speed

Speed reached (SA)

(3) Torque limit
As in section 3.6.1 (5).

Internal speed
Internal speed | command 2
command 1

OFF

T
e L] I
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3.6.3 Torque control mode

(1) Torque control
(a) Torgue command and torque
A relationship between the applied voltage of the analog torque command (TC) and the torque by the
servo motor is shown below.

The maximum torque is generated at £=8V. Note that the torque at =8V input can be changed with
parameter No.PC13.

|
Speed[r/min] ! CCW direction
-10 !
l 0 +10
CW direction | VC applied voltage [V]
|
)

***** Rated speed

Reverse rotation (CW)

Generated torque limit values will vary about 5% relative to the voltage depending on products.

Also the torque may vary if the voltage is low (—0.05 to +0.05V) and the actual speed is close to the
limit value. In such a case, increase the speed limit value.

The following table indicates the torque generation directions determined by the forward rotation
selection (RS1) and reverse rotation selection (RS2) when the analog torque command (TC) is used.

(Note) Input device Rotation direction
Torque control command (TC)
RS2 RS1 - -
~+Polarity oV —Polarity
0 0 Torque is not generated. Torque is not generated.
CCW (reverse rotation in CW (forward rotation in
0 1 driving mode/forward rotation driving mode/reverse rotation
in regenerative mode) Torque is not | in regenerative mode)
CW (forward rotation in generated. | CCW (reverse rotation in
1 0 driving mode/reverse rotation driving mode/forward rotation
in regenerative mode) in regenerative mode)
1 1 Torque is not generated. Torque is not generated.
Note. O: off
1l:on

Generally, make connection as shown below.

Servo amplifier

_—— RS1
- RS2 (Note)

— DOCOM

It:_ = ‘I‘ TC
—81to +8V G

- \so

Note. For the sink I/O interface. For the source 1/O interface, refer to section 3.8.3.
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(b) Analog torque command offset

Using parameter No.PC38, the offset voltage of —999 to +999mV can be added to the TC applied

voltage as shown below.

Max. torque
(]
]
g
o
©
Q
©
Q Parameter No. PC38 offset range
8 —999 to+999mV
0 +8(-8)
TC applied voltage [V]

(2) Torque limit

By setting parameter No.PA11 (forward rotation torque limit) or parameter No.PA12 (reverse rotation torque
limit), torque is always limited to the maximum value during operation. A relationship between limit value
and servo motor torque is as in section 3.6.1 (5). Note that the analog torque limit (TLA) is unavailable.

(3) Speed limit
(&) Speed limit value and speed

The speed is limited to the values set in parameters No.PCO05 to PC11 (internal speed limits 1 to 7) or
the value set in the applied voltage of the analog speed limit (VLA).
A relationship between the analog speed limit (VLA) applied voltage and the servo motor speed is

shown below.
When the servo motor speed reaches the

speed limit value, torque control may become unstable. Make

the set value more than 100r/min greater than the desired speed limit value.

Speed[r/min]
-10

|
! CCW direction

T
I
CW direction ,
I
|

A

S
Y

0 +10
VC applied voltage [V]

Rated speed
Reverse rotation (CW)

The following table indicates the limit direction according to forward rotation selection (RS1) and reverse

rotation selection (RS2) combination.

(Note) Input device Speed limit direction
RS1 RS2 Ar-1a|og speed limit (VLA) ‘ Internal speed
+Polarity —Polarity commands
1 0 CCW CwW CCW
0 1 CW CCW CW
Note. O: off
1:on
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Generally, make connection as shown below.

Servo amplifier

_—— I“ SP1

] SP2

— DOCOM

% — : P15R

2kQ 2K VLA
— 1 LG

Japan resistor ’\ SD

RRS10 or equivalent

(Note)

Note. For the sink I/O interface. For the source I/O interface, refer to section 3.8.3.

(b) Speed selection 1(SP1)/speed selection 2(SP2)/speed selection 3(SP3) and speed limit values
Choose any of the speed settings made by the internal speed limits 1 to 7 using speed selection
1(SP1), speed selection 2(SP2) and speed selection 3(SP3) or the speed setting made by the analog

speed limit (VLA), as indicated below.

Speed limit value

Analog speed limit (VLA)

Internal speed limit 1 (parameter No.PCO05)

Internal speed limit 2 (parameter No.PC06)

Internal speed limit 3 (parameter No.PC07)

Internal speed limit 4 (parameter No.PCO08)

Internal speed limit 5 (parameter No.PC09)

Internal speed limit 6 (parameter No.PC10)

Internal speed limit 7 (parameter No.PC11)

(Note) Input device
SP3 SP2 SP1
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1
Note. 0: off
1:on

When the internal speed limits 1 to 7 are used to command the speed, the speed does not vary with the

ambient temperature.

(c) Limiting speed (VLC)

VLC turns on when the servo motor speed reaches the speed limited using any of the internal speed

limits 1 to 7 or the analog speed limit (VLA).




3. SIGNALS AND WIRING

3.6.4 Position/speed control change mode

Set "0O00O0O1" in parameter No.PAO1 to switch to the position/speed control change mode. This function is not
available in the absolute position detection system.

(1) Control change (LOP)
Use control change (LOP) to switch between the position control mode and the speed control mode from
an external contact. Relationships between LOP and control modes are indicated below.

(Note) LOP Servo control mode
0 Paosition control mode
1 Speed control mode
Note. 0: off
1:on

The control mode may be changed in the zero speed status. To ensure safety, change control after the
servo motor has stopped. When position control mode is changed to speed control mode, droop pulses are
reset.

If the LOP has been switched on-off at the speed higher than the zero speed and the speed is then
reduced to the zero speed or less, the control mode cannot be changed. A change timing chart is shown
below.

Position Speed Position
control mode , control mode , control mode

Zero speed
Servo motor speed level \

ON
Zero speed detection (ZSP)
OFF

ON
Control change (LOP Note) | Note) |
ge(LOP)  ___ (Note) (Note) |

Note. When ZSP is not on, control cannot be changed if LOP is switched on-off.
If ZSP switches on after that, control cannot be changed.

(2) Torque limit in position control mode
As in section 3.6.1 (5).
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(3) Speed setting in speed control mode
(a) Speed command and speed

The servo motor is run at the speed set in parameter No.8 (internal speed command 1) or at the speed
set in the applied voltage of the analog speed command (VC). A relationship between analog speed
command (VC) applied voltage and servo motor speed and the rotation directions determined by the

forward rotation start (ST1) and reverse rotation start (ST2) are as in (a), (1) in section 3.6.2.
Generally, make connection as shown below.

2kQ

Japan resistor

RRS10 or equivalent

Servo amplifier

_—— .‘\ ST1
/—:—:— ST2
— DOCOM
5o — II‘ P15R
VC
— 1 LG
so

(Note)

Note. For the sink 1/O interface. For the source /O interface, refer to section 3.8.3.

(b) Speed selection 1 (SP1), speed selection 2 (SP2) and speed command value

Choose any of the speed settings made by the internal speed commands 1 to 3 using speed selection 1
(SP1) and speed selection 2 (SP2) or the speed setting made by the analog speed command (VC).

(Note) Input device
Speed command value
SP2 SP1
0 0 Analog speed command (VC)
0 1 Internal speed command 1 (parameter No.PCO05)
1 0 Internal speed command 2 (parameter No.PC06)
1 1 Internal speed command 3 (parameter No.PC07)
Note. 0: off
1:on

By making speed selection 3 (SP3) usable by setting of parameter No.PD03 to PD08/PD10 to PD12,

you can choose the speed command values of analog speed command (VC) and internal speed

commands 1to 7.

(Note) Input device

SP3

SP2

SP1

Speed command value

Analog speed command (VC)

Internal speed command 1 (parameter No.PCO05)

Internal speed command 2 (parameter No.PCO06)

Internal speed command 3 (parameter No.PCO07)

Internal speed command 4 (parameter No.PC08)

Internal speed command 5 (parameter No.PC09)

Internal speed command 6 (parameter No.PC10)

|||k ]|]O]JO|O |O

|k, |[O|O|F |k |O|O

P |O |k |O |k |O | |O

Internal speed command 7 (parameter No.PC11)

Note. 0: off
1:0n
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The speed may be changed during rotation. In this case, the values set in parameters No.PCO01 and
PCO02 are used for acceleration/deceleration.

When the internal speed command 1 to 7 is used to command the speed, the speed does not vary with
the ambient temperature.

(c) Speed reached (SA)
As in section 3.6.2 (2).

3.6.5 Speed/torque control change mode

Set "000O3" in parameter No.PAO1 to switch to the speed/torque control change mode.

(1) Control change (LOP)
Use control change (LOP) to switch between the speed control mode and the torque control mode from an
external contact. Relationships between LOP and control modes are indicated below.

(Note) LOP Servo control mode
0 Speed control mode
1 Torque control mode
Note. 0: off
1:on

The control mode may be changed at any time. A change timing chart is shown below.

Speed Torque Speed
control mode control mode control mode

ON
Control change (LOP)
OFF

Servo motor speed W
! ' _(Note)

Load torque |

1oV —_— =
Analog torque : i
command (TC) 0 ' Forward rotation in driving mode

Note. When the start (ST1 * ST2) is switched off as soon as the mode is changed to
speed control, the servo motor comes to a stop according to the deceleration time
constant.

(2) Speed setting in speed control mode
As in section 3.6.2 (1).

(3) Torque limit in speed control mode
As in section 3.6.1 (5).
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(4) Speed limit in torque control mode
(a) Speed limit value and speed
The speed is limited to the limit value set in parameter No.8 (internal speed limit 1) or the value set in
the applied voltage of the analog speed limit (VLA). A relationship between the analog speed limit (VLA)
applied voltage and the servo motor speed is as in section 3.6.3 (3) (a).
Generally, make connection as shown below.

Servo amplifier
- L SP1 (Note)
DOCOM

: P15R
2%Q 2kQ —{VIA
G

Japan resistor \ SD
RRS10 or equivalent

Note. For the sink 1/O interface. For the source /O interface, refer to section 3.8.3.

(b) Speed selection 1 (SP1) and speed limit value
Use speed selection 1 (SP1) to select between the speed set by the internal speed limit 1 and the
speed set by the analog speed limit (VLA) as indicated in the following table.

(Note) Input device
Speed command value
SP1
0 Analog speed limit (VLA)
1 Internal speed limit 1 (parameter No.PCO05)
Note. O: off
1:on

When the internal speed limit 1 is used to command the speed, the speed does not vary with the
ambient temperature.

(c) Limiting speed (VLC)
As in section 3.6.3 (3) (¢)

(5) Torque control in torque control mode
As in section 3.6.3 (1).

(6) Torgue limit in torque control mode
As in section 3.6.3 (2).
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3.6.6 Torque/position control change mode

Set"O0O0O5" in parameter No.PAO1 to switch to the torque/position control change mode.

(1) Control change (LOP)
Use control change (LOP) to switch between the torque control mode and the position control mode from
an external contact. Relationships between LOP and control modes are indicated below.

(Note) LOP Servo control mode
0 Torque control mode
1 Paosition control mode
Note. O: off
1:on

The control mode may be changed in the zero speed status.

To ensure safety, change control after the servo motor has stopped. When position control mode is
changed to torque control mode, droop pulses are reset.

If the LOP has been switched on-off at the speed higher than the zero speed and the speed is then
reduced to the zero speed or less, the control mode cannot be changed. A change timing chart is shown
below.

Speed Torque Speed
control mode  control mode, control mode

Zero speed |
Servo motor speed level Y \3 .
10v N i
Analog torque v :
command (TC) L :
ov — :
ON H :
Zero speed detection (ZSP) ! !
OFF w !

ON
Control change (LOP)
OFF

(2) Speed limit in torque control mode
As in section 3.6.3 (3).

(3) Torque control in torque control mode
As in section 3.6.3 (1).

(4) Torque limit in torque control mode
As in section 3.6.3 (2).

(5) Torque limit in position control mode
As in section 3.6.1 (5).



3. SIGNALS AND WIRING

3.7 Alarm occurrence timing chart

ACAUTION

= When an alarm has occurred, remove its cause, make sure that the operation signal
is not being input, ensure safety, and reset the alarm before restarting operation.
* As soon as an alarm occurs, turn off Servo-on (SON) and power off.

When an alarm occurs in the servo amplifier, the base circuit is shut off and the servo motor is coated to a
stop. Switch off the main circuit power supply in the external sequence. To reset the alarm, switch the control
circuit power supply from off to on, press the " SET " button on the current alarm screen, or turn the reset (RES)
from off to on. However, the alarm cannot be reset unless its cause is removed.

(Note 1)
Main circuit
control circuit
power supply

Base circuit

Dynamic brake

Servo-on
(SON)

Ready
(RD)
Trouble
(ALM)

Reset
(RES)

Invalid

ON

3 Power off £ Poweron |

OFF

OFF
Valid

ON

|
|
' [Brake operationk
|
)

[N

OFF
ON

|
;

/ |

OFF
ON

|
N, [ |—}q I

— L——=/ |

OFF s

ON

OFF

Alarm occurs. I 50ms or longer 15 to 60ms (Note 2)

Remove cause of trouble.

Note 1. Shut off the main circuit power as soon as an alarm occurs.
2. Changes depending on the operating status.

(1) Overcurrent, overload 1 or overload 2
If operation is repeated by switching control circuit power off, then on to reset the overcurrent (AL.32),
overload 1 (AL.50) or overload 2 (AL.51) alarm after its occurrence, without removing its cause, the servo
amplifier and servo motor may become faulty due to temperature rise. Securely remove the cause of the
alarm and also allow about 30 minutes for cooling before resuming operation.

(2) Regenerative alarm

If operation is repeated by switching control circuit power off, then on to reset the regenerative (AL.30)
alarm after its occurrence, the external regenerative resistor will generate heat, resulting in an accident.

(3) Instantaneous power failure
Undervoltage (AL.10) occurs when the input power is in either of the following statuses.
= A power failure of the control circuit power supply continues for 60ms or longer, then the power restores.
- During the servo-on status, the bus voltage dropped to 200VDC or less for MR-J3-CJA, 158VDC or less
for MR-J3-0A1, or 380VDC or less for MR-J3-C1A4.

(4) In position control mode (incremental)
When an alarm occurs, the home position is lost. When resuming operation after deactivating the alarm,
make a home position return.
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3.8 Interfaces

3.8.1 Internal connection diagram

(Note 3)

24VDC

]

(Note 2) _

Servo amplifier

USB

(Note 1) (Note 1)
P ) T |CN1 Apprux.S.GkQ/\ CN1} P | S | T
SON|SON|[sON| 15 1 | fet | 21 DICOM
D
sp2|sp2] 16 |- LT i 1]
¥\ 22 | INP| SA R
PC [sT1|Rrs2| 17 |- ! — A L
TL [sT2|Rs1| 18 |- L v | —{ 23 |zSP|zsP|zsP|- L —
RES|RES|RES| 19 |- - | ! (Note 3)
— 24 |INP| SA — !
CR|sP1|spP1] 41 |- L o T
EMG 42 - L | - 25 |TLC|TLC|TLC L —
LSP]LSP 43 - S R AN ]
- L
LSN|LSN 44 _Apprux.S.GkQ: = ! l ,_‘l M l
LoP|LoP|LoP| 45 —D—@— LM 49 | RD | RD ‘ RD 4
DOCOM 46 >
- — <Isolated>- — - —F - — - — - — - — - —
OPC 12 L ( v ‘ (Note 1)
DOCOM a7 Approx. 100kQ  Approx. 1.2kQ ‘ 4 LA _
PP 10 ‘ ﬁ 5 LAR - . o
PG 11 Approx. 100kQ  Approx. 1.2kQ ‘ 6 LB — (?:E/il;eggtaultne
NP 35 | JC 7 LBR L p
(35mA or less)
NG 36 \ 8 Lz I
! JC 9 LZR -
____________________‘ ¥y 33 OP —— Open collector
(Note 1) 34 LG output
Pls]Tlcnm (Note 1)
VC [VLA| 2 —Dﬂ oNs| P |S[T| Rsaz
\ 5 SDP
TLA|TLA| TC | 27 —D—&JQ 4 Sov |
P15R 11— 6 RDN
1 LG
LG 3 L 7 LG
::g 23 (Note 1)
SD Case_7}7 CN6| P | S | T_|{ Analog monitor
=T e e
et N e
(Note 1) < +10VDC
P]s]T |cns 1 LG — -
VBUS 1 (Note 1) Servo motor
D— 2 cN2| P s T [ Encoder
D+ 3 7 MD : !
GND 5 8 MDR : !
3 MR ; :
4 MRR ; !
2 LG e ]
D E
(L)
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Note 1. P: Position control mode S: Speed control mode T: Torque control mode
2. For the differential line driver pulse train input. For the open collector pulse train input, make the following connection.

— DUSo>— 1
24vDC—OPC ™| 12
}—E DICOM 20
DOCOM 47
PP 10
PG 11
NP 35
NG 36
JbT 1

3. For the sink 1/0O interface. For the source /O interface, refer to section 3.8.3.

3.8.2 Detailed description of interfaces

This section provides the details of the 1/O signal interfaces (refer to the 1/O division in the table) given in
section 3.5. Refer to this section and make connection with the external equipment.

(1) Digital input interface DI-1
Give a signal with a relay or open collector transistor. Refer to section 3.8.3 for source input.

. Servo amplifier
For transistor

“«— SON,
Approx. 5SmA «—— etc. A'\p_|pr0x. 5.6kQ
q -
\ Switch Q@’x
TR I
| N DICOM
1
Vces=1.0V 24VDC=*10%
lceo=100 A 300mA

(2) Digital output interface DO-1
A lamp, relay or photocoupler can be driven. Install a diode (D) for an inductive load, or install an inrush
current suppressing resistor (R) for a lamp load. (Rated current: 40mA or less, maximum current: 50mA or
less, inrush current; 100mA or less) A maximum of 2.6V voltage drop occurs in the servo amplifier.
Refer to section 3.8.3 for the source output.

Servo amplifier

If polarity of diode is
reversed, servo

ALM, amplifier will fail.
“« Z.S B et
x \
Zq N
>—DOCOM A
1]
(Note) 24VDC +10%
300mA

Note. If the voltage drop (maximum of 2.6V) interferes with the relay operation, apply high
voltage (up to 26.4V) from external source.
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(3) Pulse train input interface DI-2
Give a pulse train signal in the differential line driver system or open collector system.

(a) Differential line driver system
1) Interface

Servo amplifier

Max. input pulse

10m or less frequency 1Mpps

o, L PP(NP)
b b Approx. 100 QK%
(Note)l>§ N N | Pe(nG) pp! :'jx

Am26LS31 or equivalen&( SD
<VOH: 2.5V
VoL: 0.5V

Note. Pulse train input interface is comprised of a photo coupler.
Therefore, it may be any malfunctions since the current is reduced when connect a
resistance to a pulse train signal line.

2) Input pulse condition

tc Jl L tLH=tHL<0.1us
PP - PG 0.9 \ tc>0.35us
0.1 ] tF>3us
tc tLH

NP - NG ‘i.‘
L

(b) Open collector system
1) Interface

Servo amplifier

24VDC oPC Max. input pulse
1} frequency 200kpps

Approx. 1.2kQ

2m or less
(Note) B
T, T PP, NP

|pocom

17 e Y

Note. Pulse train input interface is comprised of a photo coupler.
Therefore, it may be any malfunctions since the current is reduced when connect a
resistance to a pulse train signal line.
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2) Input pulse condition

0.9 —

tHL

tc>2us

PP 0.1

tc tLH

NP

-,

] tF>3us

(4) Encoder output pulse DO-2
(a) Open collector system
Interface
Max. output current: 35mA

Servo amplifier

£
v

OPI ~ ~

LG

sD c>j

)

\Y%

(b) Differential line driver system
1) Interface
Max. output current: 35mA

Servo amplifier

I(‘LAB L2) P Am26LS32 or equivalent

! O) [} P,
(]

[§ D 150Q E:I
LAR i
(LBR, LZR)| ||

Vool v

SD )J

LN

tLH=tHL<0.2us

LS U

Servo amplifier

5to 24vDC

>
OP, o <—ZS (SZ’Q
N (]
4& . N Photocoupler
L 1|
% 1l o %
SD OJ
Servo amplifier
LA
(8,12 | ~ Rk
— LT
00
I
LAR ‘g - High-speed photocoupler
(LBR, LZR)

SD
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2) Output pulse

(5) Analog input
Input impedance 10 to 12k

(6) Analog output

Servo motor CCW rotation

LA Time cycle (T) is determined by the settings
il of parameter No.PA15 and PC19.
LAR —

e T e O o I
R O e e B e
2, |,

LZ
LZR

N

400ys or longer

OoP

Servo amplifier

+15VDC
(¥ ---~ |pP15R

o’ ‘Upperlimitsetting Zk,QH Ivc,etc
| O ILG ApPIOX.

_I 10kQ2
SD

Servo amplifier

MO1
(MO2)

Max. Output current: ImA

LG Resolution: 10 bits or equivalent

o

) > I Output voltage: =10V (Note)

Note. Output voltage range varies depending on the monitored signal. (Refer to section
5.3.3)
When connecting an analog output to an external device, use one whose withstand
voltage is =15VDC or more.
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3.8.3 Source I/O interfaces

In this servo amplifier, source type I/O interfaces can be used. In this case, all DI-1 input signals and DO-1
output signals are of source type. Perform wiring according to the following interfaces.

(1) Digital input interface DI-1

Servo amplifier

SON,
- etc.
LT
Approx. 5.6kQ |
Switch Q@’x
| N DICOM
|
Approx. 5mA 24VDC=*10%
Vces= 1.0V 300mA
lceo=100 A
(2) Digital output interface DO-1
A maximum of 2.6V voltage drop occurs in the servo amplifier.
Servo amplifier
If polarity of diode is
reversed, servo
ALM, Load ~amplifier will fail.
“ Z.S A’ e | =
14 L]
>—DOCOM L
1T
(Note) 24VDC+10%
300mA

Note. If the voltage drop (maximum of 2.6V) interferes with the relay operation, apply high
voltage (up to 26.4V) from external source.
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3.9 Treatment of cable shield external conductor

In the case of the CN1 and CN2 connectors, securely connect the shielded external conductor of the cable to
the ground plate as shown in this section and fix it to the connector shell.

=) =
T

External conductor Sheath Core Sheath
External conductor
Strip the sheath. Pull back the external conductor to cover the sheath.

(1) For CN1 connector (3M connector)

' g <4+— Screw

uu
QaAR
el
(@]
g
0]

C__-___

(2) For CN2 connector (3M or Molex connector)
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3.10 Connection of servo amplifier and servo motor

= During power-on, do not open or close the motor power line. Otherwise, a
WARNING .
malfunction or faulty may occur.

3.10.1 Connection instructions

AWARMNG - Insulate the connections of the power supply terminals to prevent an electric shock.

= Connect the wires to the correct phase terminals (U, V, W) of the servo amplifier and
servo motor. Not doing so may cause unexpected operation.
- Do not connect AC power supply directly to the servo motor. Otherwise, a fault may
/I\CAUTION  occur.
= Do not use the 24VDC interface power supply for the electromagnetic brake. Always
use the power supply designed exclusively for the electromagnetic brake.
Otherwise, a fault may occur.

POINT

- Refer to section 12.1 for the selection of the encoder cable.
- Refer to the Servo Motor Instruction Manual (Vol.2) for the selection of a surge
absorber for the electromagnetic brake.

This section indicates the connection of the motor power supply (U, V, W). Use of the optional cable or

connector set is recommended for connection between the servo amplifier and servo motor. Refer to section
12.1 for details of the options.

(1) For grounding, connect the earth cable of the servo motor to the protective earth (PE) terminal of the servo
amplifier and connect the ground cable of the servo amplifier to the earth via the protective earth of the
control box. Do not connect them directly to the protective earth of the control panel.

Control box
Servo Servo motor
amplifier
QOO ]

PE terminal I@J @

(2) Do not use the 24VDC interface power supply for the electromagnetic brake. Always use the power supply
designed exclusively for the electromagnetic brake.
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3.10.2 Power supply cable wiring diagrams

(1) HF-MP series - HF-KP series servo motor
(&) When cable length is 10m or less

10m or less

MR-PWS1CBLOM-A1

-L

MR-PWS1CBLOM-A2-L
Servo amplifier MR-PWS1CBLOM-AL-H Servo motor
P MR-PWS1CBLLOM-A2-H
CNP3| - A
U AWG 19 (red) 0
v AWG 19 (white) Y
w iwg 12 Ebi(;?/ ellow) W
W
) greeny ©
&)

(b) When cable length exceeds 10m
When the cable length exceeds 10m, fabricate an extension cable as shown below. In this case, the
motor power supply cable should be within 2m long.

Refer to section 12.11 for the wire used for the extension cable.

Servo amplifier|

2m or less

50m or less

MR-PWS1CBL2M-A1l-L
MR-PWS1CBL2M-A2-L
MR-PWS1CBL2M-A1-H
MR-PWS1CBL2M-A2-H

CNP3 Extension cable

MR-PWS2CBLO3M-A1-L
MR-PWSZCELO3M-A2-L

AWG 19 (red)

Servo motor

AWG 19 (white)

AWG 19 (black)

AWG 19 (green/yellow)

® d|z|<|Cc
'

(Note) /

a) Relay connector for
extension cable

H

(Note)

®|=|<|c

b) Relay connector for motor

power supply cable

Note. Use of the following connectors is recommended when ingress protection (IP65) is

necessary.

Relay connector Description IP rating
Connector: RM15WTPZ-4P(71) IP65

a) Relay connector for | o4 clamp: JR13WCC-5(72)
extension cable (Hirose Electric) T Numeral changes depending on the cable OD.

b) Relay connector for | Connector: RM15WTJZ-4S5(71) P65
motor power supply | €ord clamp: JR13WCC-8(72)
cable (Hirose Electric) T Numeral changes depending on the cable OD.
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(2) HF-SP series - HC-RP series = HC-UP series * HC-LP series = HA-LP502 - HA-LP702 - HF-JP series servo
motor

POINT

* Insert a contact in the direction shown in the figure. If inserted in the incorrect
direction, the contact is damaged and falls off.

Soldered part \ Pin No.1 Sc_llde_red part or
or crimping part G crimping part
facing up facing down

Model: CM10-SP10S-[J(D6) Model: CM10-SP2S-[1(D6)

CM10-SP10S-VP-M CM10-SP2S-VP-[
CM10-AP10S-CI(D6) CM10-AP2S-CI(D6)
CM10-AP10S-VP-M CM10-AP2S-VP-O

(a) Wiring diagrams
Refer to section 12.11 for the cables used for wiring.

1) When the power supply connector and the electromagnetic brake connector are separately supplied.

L 50m or less N
Servo amplifierr | servo motor
U U
\ \
w w
@ ]
D

CN1 | =24vDC

DOCOM | I

DICOM

ALM [ B !

(Note 2) | MBR 1

h4

24VDC power Electromagnetic

supply for -
i~ brake interlock
electromagnetic
el (MBR) (Note 3)
RA2 RA1 RA3

|
’—‘ | Bl
T&)t,’%e B2 !3 (Note 1)

Note 1. There is no polarity in electromagnetic brake terminals B1 and B2.

2. When using a servo motor with an electromagnetic brake, assign the
electromagnetic brake interlock (MBR) to external output signal in the parameters
No.PAO4, PD13 to PD16 and PD18.

3. Shut off the circuit by interlocking with the emergency stop switch.
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2) When the power supply connector and the electromagnetic brake connector are shared.

(Note 1)

L 50m or less N
Servo amplifierr | servo motor
- o
v V]
w W
D
CN1 | =24vDC
DOCOM
DICOM
ALM ]
L e
(Note 2) | MBR
[ ——
24;};;5 ?gger Electromagnetic
electromagnetic brak(eMlgtr;e’)rlock (Note 3)
brake RA2  RAL  RA3
! Trouble E
(ALM) < (B2

Note 1. There is no polarity in electromagnetic brake terminals B1 and B2.

2. When using a servo motor with an electromagnetic brake, assign the
electromagnetic brake interlock (MBR) to external output signal in the parameters
No.PAO4, PD13 to PD16 and PD18.

3. Shut off the circuit by interlocking with the emergency stop switch.

(b) Connector and signal allotment
The connector fitting the servo motor is prepared as optional equipment. Refer to section 12.1. For
types other than those prepared as optional equipment, refer to chapter 3 in Servo Motor Instruction

Manual (Vol. 2) to select.

Servo motor

Servo motor side connectors

Electromagnetic

500 O
| =
4
a

°'>[jﬂ =

o

Encoder Power supply brake
HF-SP52(4) to 152(4)
HF.SPS1 - 81 MS3102A18-10P -
HF-SP202(4) to 502(4) )
N DDK
HF-SP121 to 301 MS3102A22-22P (bDK)
HE-SP421 - 702(4) CE05-2A32-17PD-B
HC-RP103 to 203 CE05-2A22-23PD-B - or f
HC-RP353 - 503 CE05-2A24-10PD-B Oewceornlgesigesr
HC-UP72 - 152 CE05-2A22-23PD-B| "
HC-UP202 to 502 CM10-R10P CE05-2A24-10PD-B | MS3102A10SL-4P
(DDK) The connector for

HC-LP52 to 152

HC-LP202 - 302

HA-LP502

HA-LP702

HF-JP53(4) to 203(4) -
3534 - 5034

HF-JP353 - 503

CEO05-2A22-23PD-B

power is shared

CE05-2A24-10PD-B

MS3102A10SL-4P

CE05-2A24-10PD-B

CE05-2A32-17PD-B

MS3102A18-10P

MS3102A22-22P

CM10-R2P
(DDK)

HF-JP11K1M (4) -
15K1M (4)

MS3102A20-29P

MS3102A32-17P

MS3101A10SL-4P
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Encoder connector signal allotment
CM10-R10P

Te;\lngllnal Signal
1 MR
2 MRR
3
4 BAT
5 LG
6
7
8 P5
9
10 SHD

Power supply connector signal allotment
CE05-2A22-23PD-B

Terminal .
® ® No. Signal
® A U
@ @ ' B \
® © C W
&)
D
View b (earth)
E
F
B1
G (Note)
H B2
(Note)
Note. For the motor
with an

electromagnetic
brake, supply
electromagnetic
brake power
(24vDC). There
is no polarity.

Brake connector signal allotment
MS3102A10SL-4P

Terminal .
No. Signal
Bl
@ ' A (Note)
B2
B (Note)
View ¢ Note. For the motor
with an

electromagnetic
brake, supply
electromagnetic
brake power
(24VDC). There
is no polarity.

Encoder connector signal allotment
MS3102A20-29P

Key Pin Signal

A MD
B MDR
C MR
D MRR
E

View a = BAT
G
H
J
K
L
M CONT
N SHD
P
R LG
S P5
T

Power supply connector signal allotment
CEO05-2A24-10PD-B

Terminal .
No Signal
® ® A ¥
®© ® % v
©® © C W
@
) D
View b (earth)
B1
E
(Note)
B2
F (Note)
G
Note. For the motor
with an

electromagnetic
brake, supply
electromagnetic
brake power
(24VvDC). There
is no polarity.

Power supply connector signal allotment
MS3102A18-10P
MS3102A22-22P
MS3102A32-17P

CE05-2A32-17PD-B

Terminal Signal

No. 9

© © A U

O

B \Y

® c W
&

D

View b (earth)

Brake connector signal allotment

CM10-R2P
Terminal .
No. Signal
1 B1
@ oN (Note)
B2
2
(Note)
View ¢ Note. F_or the motor
with an

electromagnetic
brake, supply
electromagnetic
brake power
(24VDC). There
is no polarity.
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(3) HA-LP series servo motor

POINT

- Refer to (2) in this section for HA-LP502, 702.

(a) Wiring diagrams
Refer to section 12.11 for the cables used for wiring.

1) 200V class

(Note 4)
Power supply
of cooling fan

/\/
L 50m or less M
Servo amplifier Servo motor
%(NFB Me L U U
3-phase X ——— % L *\*\ NF
200 to %‘/—c/_ Lo v v
230VAC ‘ ]
X s w w
S &)
)
CNL ) - 24\I/|DC Cooling fan
bocom | (Note 2)
DiCOM
ALM
L Ll
— “1
(Note 5)| MBR 1
—

24VDC power

supply for Electromagnetic
electromagnetic brake interlock
brake (MBR) (Note 6)
| RA2 RA1 RA3
! Trouble
(ALM)

B1
(Note 1)

24VDC S P
r

!

OHS2
Servo motor
thermal relay

OHS1
(Note 3)

Note 1. There is no polarity in electromagnetic brake terminals B1 and B2.
2. When the power supply for the cooling fan is 1-phase, BW does not exist.

3. Configure the power supply circuit which turns off the magnetic contactor after detection of servo motor thermal.

4. For the cooling fan power supply, refer to section 3.10.2 (3) (b).

5. When using a servo motor with an electromagnetic brake, assign the electromagnetic brake interlock (MBR) to external

output signal in the parameters No.PA0O4, PD13 to PD16 and PD18.
6. Shut off the circuit by interlocking with the emergency stop switch.
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2) 400V class
(Note 4)
Power supply
of cooling fan
/'\/
50m or less A
Servo amplifier Servo motor
NFB MC
3-phase T A~ L v U 7\\7\\ NFB
380 to — L. v v
480VAC ‘ A
—X > L] Ls W w
D D
D
CN1 | =24vDC :
0 Cooling fan
DOCOM 1] (Note 2)
DICOM
n
ALM RA1
|
(Note 5)| MBR * RA2
L LI
Iz
243\{3%';) ?(\)/\r/er Electromagnetic
. brake interlock
electrggsgnetlc (MBR) (Note 6)
] RA2 RAL RA3
! Trouble Bl
(ALM) R e ® (Note 1)
OHS1 OHS2
(Note 3) Servo motor

24VDC 4 _ thermal relay
3

Note 1. There is no polarity in electromagnetic brake terminals B1 and B2.
2. There is no BW when the power supply of the cooling fan is a 1-phase.
3. Configure the power supply circuit which turns off the magnetic contactor after detection of servo motor thermal.
4. For the cooling fan power supply, refer to (3) (b) of this section.
5. When using a servo motor with an electromagnetic brake, assign the electromagnetic brake interlock (MBR) to external output
signal in the parameters No.PA04, PD13 to PD16 and PD18.
6. Shut off the circuit by interlocking with the emergency stop switch.
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(b) Servo motor terminals

Encoder connector signal
allotment
CM10-R10P

Encoder connector

CM10-R10P
Terminal box MS3102A10SL-4P

Brake connector

@)

(=Y ‘Qﬂi

==

[ u
Terminal . Brake connector signal Terminal .
Signal Signal
No. allotment No.
1 MR MS3102A10SL-4P Bl
2 MRR ' (Note)
3 () 5 B2
4 BAT ' (Note)
5 LG @ Note. For the motor with an
6 electromagnetic brake,
7 supply electromagnetic
8 P5 brake power (24VDC).
9 There is no polarity.
10 SHD

Terminal box inside (HA-LP601(4) - 701M(4) = 11K2(4))

o
X
Motor power supply o ® oS 1] ors: ®
terminal block s
(U =V = W) M6 screw
cllii<]| s
o]
X)X
© U [V |[W|||[B][w @O)
Tl X)||(X
] QO
3 o
Earth terminal(®) @
M6 screw
[ o
O

Thermal sensor terminal
block
(OHS1 * OHS2) M4 screw

Cooling fan terminal
block
(BU - BV) M4 screw

Terminal block signal
arrangement

OHS1JOHS2

Encoder connector

CM10-R10P
ul| v |w]|BUY

BV
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Terminal box inside (HA-LP801(4) - 12K1(4) - 11K1M(4) - 15K1M(4) - 15K2(4) - 22K2(4)

AR R
QRS
BU BV BWOHS10HS2

i

Cooling fan terminal Thermal sensor terminal

block ||| block
(BU = BV - BW) i H M (OHS1 - OHS2)
M4 screw il M4 screw

Motor power supply
terminal block

(U -V - W) M8 screw

~_Encoder connector  Terminal block signal
CM10-R10P arrangement

[,,

| BU | BV ‘ BW ‘OHSJ.|OHSZ‘

Earth terminal()
M6 screw

V) \% w

Terminal box inside (HA-LP15K1(4) * 20K1(4) * 22K1M(4))

Motor power supply
terminal block Encoder connector
(U V * W) M8 screw] CM10-R10P

Hoe oo

::D

1] Thermal sensor terminal
block

(OHS1 - OHS2) M4 screw

ﬂ Cooling fan terminal block

o 9" (BU - BV - BW) M4 screw Terminal block signal arrangement
Earth terminal(@)

M6 screw

ulv|wlsu | BV ‘ BW |OHSl‘OHSZ‘
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Terminal box inside (HA-LP25K1)

Motor power supply
terminal block

(U *V = W) M10 screw CM10-R10P

o o

GGG
su_Bv_sw onsioks?||(O)
SCINCINCNCE

(]

J\

Sl

[¢]

Earth terminal(®)

M6 screw

Encoder connector

Thermal sensor terminal
block

(OHS1 - OHS2) M4 screw

T1\__Cooling fan terminal block

(BU - BV - BW) M4 screw | €rMinal block signal arrangement

U

\Y

w

BU | BV ‘ BW |OH81‘OH82‘
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Signal name Abbreviation Description
Connect to the motor output terminals (U, V, W) of the servo amplifier. During power-on, do
Power supply Uu-v-w ) ) )
not open or close the motor power line. Otherwise, a malfunction or faulty may occur.
Supply power which satisfies the following specifications.
Power Rated
Voltage .
Servo motor division Voltage, frequency consumption| current
W] [Al
HA-LP601, 701M, 200V | 1-phase 200 to 220VAC 42(50Hz) 0.21(50Hz)
11K2 class 50Hz | 54(60Hz) 0.25(60Hz)
1-phase 200 to 230VAC
60Hz
HA-LP801, 12K1, 3-phase 200 to 230VAC 62(50Hz) 0.18(50Hz)
11K1M, 15K1M, 50Hz/60Hz | 76(60Hz) | 0.17(60Hz)
15K2, 22K2
HA-LP15K1, 20K1, 65(50Hz) 0.20(50Hz)
22K1M 85(60Hz) 0.22(60Hz)
Cooling fan (Note) HA-LP25K1 120(50Hz) |0.65(50Hz)
BU - BV - BW 175(60Hz) | 0.80(60H2)
HA-LP6014, 400V | 1-phase 200 to 220VAC 42(50Hz) 0.21(50Hz)
701M4, 11K24 class 50Hz | 54(60Hz) 0.25(60Hz)
1-phase 200 to 230VAC
60Hz
HA-LP8014, 12K14, 3-phase 380 to 440VAC 62(50Hz) 0.14(50Hz)
11K1M4, 15K1M4, 50Hz | 76(60Hz) 0.11(60Hz)
15K24, 22K24 3-phase 380 to 480VAC
60Hz
HA-LP15K14, 3-phase 380 to 460VAC 65(50Hz) 0.12(50Hz)
20K14, 22K1M4 50Hz | 85(60Hz) 0.14(60Hz)
HA-LP25K14 3-phase 380 to 480VAC 110(50Hz) |0.20(50Hz)
60Hz [ 150(60Hz) |0.22(60Hz)
OHS1—O0HS2 are opened when heat is generated to an abnormal temperature.
Motor thermal relay [ OHS1 = OHS2 | Maximum rating: AC/DC 125V, or 250V, 2A
Minimum rating: AC/DC 6V, 0.15A
Earth terminal ) For grounding, connect to the earth of the control box via the earth terminal of the servo
amplifier.

Note. The servo motor with cooling fan for 1-phase has no BW terminal.
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3.11 Servo motor with an electromagnetic brake

3.11.1 Safety precautions

- Configure an electromagnetic brake circuit so that it is activated also by an external
emergency stop switch.
Contacts must be opened by servo-on

(SON) OFF, trouble (ALM) and Contacts must be opened by an
electromagnetic brake interlock (MBR). emergency stop switch.

Servo motor
SON RA
o~ — —
a @’E: 24vDC
ACAU—HON Electromagnetic brake

= The electromagnetic brake is provided for holding purpose and must not be used for
ordinary braking.

- Before performing the operation, be sure to confirm that the electromagnetic brake
operates properly.

- Do not use the 24VDC interface power supply for the electromagnetic brake. Always
use the power supply designed exclusively for the electromagnetic brake.
Otherwise, a fault may occur.

POINT

- Refer to the Servo Motor Instruction Manual (Vol.2) for specifications such as the
power supply capacity and operation delay time of the electromagnetic brake.

- Refer to the Servo Motor Instruction Manual (Vol.2) for the selection of a surge
absorber for the electromagnetic brake.

Note the following when the servo motor with an electromagnetic brake is used.

1) Set "O000O1"in parameter No.PAO4 to make the electromagnetic brake interlock (MBR) valid.
2) The brake will operate when the power (24VDC) switches off.

3) While the reset (RES) is on, the base circuit is shut off. When using the servo motor with a vertical
shaft, use the electromagnetic brake interlock (MBR).

4) Switch off the servo-on (SON) after the servo motor has stopped.
3.11.2 Setting

(1) Set"OO0O1" in parameter No.PA0O4 to make the electromagnetic brake interlock (MBR) valid.

(2) Using parameter No.PC16 (electromagnetic brake sequence output), set a delay time (Tb) at servo-off from
electromagnetic brake operation to base circuit shut-off as in the timing chart shown in section 3.11.3(1).

3-73
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3.11.3 Timing charts

(1) Servo-on (SON) command (from controller) ON/OFF
Tb [ms] after the servo-on (SON) signal is switched off, the servo lock is released and the servo motor
coasts. If the electromagnetic brake is made valid in the servo lock status, the brake life may be shorter.
Therefore, when using the electromagnetic brake in a vertical lift application or the like, set Tb to about the
same as the electromagnetic brake operation delay time to prevent a drop.

/ \ Coasting
—
NI

Servo motor speed 0 r/min

I J
I I
(95ms) | Th
ON | | L ] :
Base circuit ! ! | |
OFF 1(95ms) | : [ o« Electromagnetic
Electr(_)magnetic (Note 1) ON . ! ! ! brake c_)peration
brake interlock | | | delay time
(MBR) OFF ' :
I I I I
I I I I
ON
Servo-on (SON) ! |
OFF | !
1 (Note 3) I
—
\:
I
I
I

Position command
(Note 4)

Electromagnetic Release 414
brake Activate

Release delay time and external relay (Note 2)

0 r/min

Note 1. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.
2. Electromagnetic brake is released after delaying for the release delay time of electromagnetic brake and operation time of
external circuit relay. For the release delay time of electromagnetic brake, refer to the Servo Motor Instruction Manual (Vol.2).
3. Give a position command after the electromagnetic brake is released.
4. For the position control mode.

(2) Emergency stop (EMG) ON/OFF

Dynamic brake
Dynamic brake

Electromagnetic brake

Servo motor speed Electromagnetic brake

I
| ¥ « Electromagnetic brake release
(10ms) o | ' 210ms
ON o j—h( )
Base circuit OFF : !
e ! (210ms)
Electromagnetic (Note) ON ‘ 'Electromagnetic brake!
brake interlock (MBR) OFF operation delay time

Invalid (ON) ‘ '
Emergency stop (EMG)
Valid (OFF)

Note. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.
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(3) Alarm occurrence

Dynamic brake

Dynamic brake
Electromagnetic brake

Servo motor speed
Electromagnetic brake

I
I
A\
(10ms) !
— o —— |
. ON L
Base circuit i
OFF ! i
e
Electromagnetic (Note) ON | Electromagnetic brake
brake interlock (MBR) ' operation delay time
OFF
No (ON)
Trouble (ALM)
Yes (OFF)

Note. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.

(4) Both main and control circuit power supplies off

Dynamic brake

Dynamic brake
/ Electromagnetic brake
Y Electromagnetic brake

(10msz I

Servo motor speed

e e I

(Note 1) : :

ON 15 to 60ms | :

Base circuit | |
OFF | ; ;

10ms' !

Electromagnetic (Note 2) ON > - |
brake interlock | ! !
(MBR) OFF | .

I
! —»————Electromagnetic brake
No (ON) ! !

' operation delay time
Trouble (ALM) i
Yes (OFF) !

Main circuit ON

power

Control circuit OFF

Note 1. Changes with the operating status.
2. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.
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(5) Only main circuit power supply off (control circuit power supply remains on)

Dynamic brake
Dynamic brake
» Electromagnetic brake

Electromagnetic brake

(A0ms) 1
4’:_147

Servo motor speed !
| I
Il 1

|

1
e ~——

Note 1) ! | |

5ms or longer ‘

|

|

|

ON _

Base circuit |
OFF ! ,
| ! |
—_—
Electromagnetic (Note 2) ON | |
| |
brake interlock OFF ! L
(MBR) I . Electromagnetic brake
|

No (ON) ‘ ' operation delay time
Trouble (ALM) |
Yes (OFF) !

ON

Main circuit power
supply OFF

Note 1. Changes with the operating status.
2. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.

3.11.4 Wiring diagrams (HF-MP series * HF-KP series servo motor)

POINT

* For HF-SP series * HC-RP series = HC-UP series * HC-LP series * HF-JP series
servo motors, refer to section 3.10.2 (2).

(1) When cable length is 10m or less

L 10m or less
MR-BKS1CBL OM-A1-L
(Note 5) MR-BKS1CBL OM-A2-L
24VDC power (Note 3) MR-BKS1CBL OM-A1-H|servo motor
supply for  Electromagnetic MR-BKS1CBL OM-A2-H
electromagnetic brake interlock Trouble g A ~| (Note 2)
brake | (MBR) (ALM) (Note 4) AWG20

[ Bl
(Note D‘E AWG20 B2 lg

Note 1. Connect a surge absorber as close to the servo motor as possible.
2. There is no polarity in electromagnetic brake terminals (B1 and B2).
3. When using a servo motor with an electromagnetic brake, assign the electromagnetic brake
interlock (MBR) to external output signal in the parameters No.PA04, PD13 to PD16 and PD18.
4. Shut off the circuit by interlocking with the emergency stop switch.
5. Do not use the 24VDC interface power supply for the electromagnetic brake.

When fabricating the motor brake cable MR-BKS1CBLOM-H, refer to section 12.1.4.
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(2) When cable length exceeds 10m
When the cable length exceeds 10m, fabricate an extension cable as shown below on the customer side. In

this case, the motor brake cable should be within 2m long.
Refer to section 12.11 for the wire used for the extension cable.

2mor less
MR-BKS1CBL2M-A1-L
le 50m or less MR-BKS1CBL2M-A2-L
Extension cable MR-BKS1CBL2M-Al-H
(Note 6) (To be fabricated) MR-BKS1CBL2M-A2-H
24VDC power (Note 4) MR-BKS2CBLO3M-Al-L|servo motor
supply for  Electromagnetic MR-BKS2CBLO3M-A2-L
electromagnetic brake interlock Trouble — (Note 3)
brake | (MBR) (ALM) (Note 5) — AWG20 B
[
(Note 1) , AWG20 " !3
_\ (Note 2)

(Note 2)
a) Relay connector for b) Relay connector for motor
extension cable brake cable

Note 1. Connect a surge absorber as close to the servo motor as possible.
2. Use of the following connectors is recommended when ingress protection (IP65) is necessary.

Relay connector Description IP rating
a) Relay connector for [CM10-CR2P-* IP65
extension cable (DDK) T Wire size: S, M, L
b) Relay connector for | CM10-SP2S- * (D6) IP65
motor brake cable |(DDK) T wire size: s, M, L

3. There is no polarity in electromagnetic brake terminals (B1 and B2).

4. When using a servo motor with an electromagnetic brake, assign the electromagnetic brake
interlock (MBR) to external output signal in the parameters No.PA0O4, PD13 to PD16 and PD18.

5. Shut off the circuit by interlocking with the emergency stop switch.

6. Do not use the 24VDC interface power supply for the electromagnetic brake.
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3.12 Grounding

= Ground the servo amplifier and servo motor securely.
- To prevent an electric shock, always connect the protective earth (PE) terminal
AWARNING (terminal marked @ ) of the servo amplifier with the protective earth (PE) of the
control box.

The servo amplifier switches the power transistor on-off to supply power to the servo motor. Depending on the
wiring and ground cable routing, the servo amplifier may be affected by the switching noise (due to di/dt and
dv/dt) of the transistor. To prevent such a fault, refer to the following diagram and always ground.

To conform to the EMC Directive, refer to the EMC Installation Guidelines (IB(NA)67310).

Control box
Servo amplifier Servo motor
NFB | e | _lc_N|2
;< Q 1
(Note) (_ = /_ L [ (Encoder]
Power supply 5/»/_: 2 T T
H/— - /— L3
L1
V2 U N
Les Vo mmml
Vo ———V
Wt L W
| 1 | |
ot @bl _ ®
!

Ensure to connect it to PE
terminal of the servo amplifier.
Do not connect it directly to the
protective earth of the control
panel.

Programmable
controller

Outer
box

| Protective earth (PE) |

Note. For 1-phase 200 to 230VAC or 1-phase 100 to 120VAC, connect the power supply to L1 = L2 and leave L3 open.
There is no L3 for 1-phase 100 to 120VAC power supply. For the specification of power supply, refer to section 1.3.
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4. STARTUP

A WARNING - Do not operate the switches with wet hands. You may get an electric shock.

damaged.

cause injury.

- Before starting operation, check the parameters. Some machines may perform
unexpected operation.
- Take safety measures, e.g. provide covers, to prevent accidental contact of hands
and parts (cables, etc.) with the servo amplifier heat sink, regenerative resistor,
A CAUTION servo motor, etc. since they may be hot while power is on or for some time after
power-off. Their temperatures may be high and you may get burnt or a parts may

= During operation, never touch the rotating parts of the servo motor. Doing so can

4.1 Switching power on for the first time

When switching power on for the first time, follow this section to make a startup.

4.1.1 Startup procedure

| Wiring check |

| Surrounding environment check |

A

| Parameter setting |

Test operation of servo motor alone
in test operation mode

4

Test operation of servo motor alone
by commands

A

Test operation with servo motor and
machine connected

A

| Gain adjustment |

| Actual orperation |

A

| Stop |

Check whether the servo amplifier and servo motor are wired
correctly using visual inspection, output signal (DO) forced output
(section 6.8), etc. (Refer to section 4.1.2.)

Check the surrounding environment of the servo amplifier and
servo motor. (Refer to section 4.1.3.)

Set the parameters as necessary, such as the used control mode
and regenerative option selection. (Refer to chapter 5 and sections
4.2.4,4.3.4and 4.4.4.)

For the test operation, with the servo motor disconnected from the
machine and operated at the speed as low as possible, check
whether the servo motor rotates correctly. (Refer to sections 6.9,
4.2.3,4.3.3and 4.4.3.)

For the test operation with the servo motor disconnected from the
machine and operated at the speed as low as possible, give
commands to the servo amplifier and check whether the servo
motor rotates correctly.

Connect the servo motor with the machine, give operation
commands from the host command device, and check machine
motions.

Make gain adjustment to optimize the machine motions. (Refer to
chapter 7.)

Stop giving commands and stop operation. The other conditions
where the servo motor will come to a stop are indicated in sections
42.2,43.2and 4.4.2.

4-1
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4.1.2 Wiring check

(1) Power supply system wiring
Before switching on the main circuit and control circuit power supplies, check the following items.

(a) Power supply system wiring
The power supplied to the power input terminals (L1, L2, L3, L11, L21) of the servo amplifier should satisfy
the defined specifications. (Refer to section 1.3.)

(b) Connection of servo amplifier and servo motor
1) The servo motor power supply terminals (U, V, W) of the servo amplifier match in phase with the
power input terminals (U, V, W) of the servo motor.

Servo amplifier Servo motor

2) The power supplied to the servo amplifier should not be connected to the servo motor power supply
terminals (U, V, W). To do so will fail the connected servo amplifier and servo motor.

Servo amplifier Servo motor

3) The earth terminal of the servo motor is connected to the PE terminal of the servo amplifier.

Servo amplifier Servo motor
S

4) P1-P2 (For 11k to 22kW, P;-P) should be connected.

Servo amplifier

P1
P2

(c) When option and auxiliary equipment are used
1) When regenerative option is used under 3.5kW for 200V class and 2kW for 400V class

= The lead between P terminal and D terminal of CNP2 connector should not be connected.
= The generative brake option should be connected to P terminal and C terminal.
- A twisted cable should be used. (Refer to section 12.2)
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2) When regenerative option is used over 5kW for 200V class and 3.5kW for 400V class
- The lead of built-in regenerative resistor connected to P terminal and C terminal of TE1 terminal
block should not be connected.
= The generative brake option should be connected to P terminal and C terminal.
- A twisted cable should be used when wiring is over 5m and under 10m. (Refer to section 12.2)

3) When brake unit and power regenerative converter are used over 5kW
= The lead of built-in regenerative resistor connected to P terminal and C terminal of TE1 terminal
block should not be connected.
= Brake unit, power regenerative converter or power regenerative common converter should be
connected to P terminal and N terminal. (Refer to section 12.3 to 12.5)

4) The power factor improving DC reactor should be connected P1 and P2 (For 11k to 22kW, P, and P).
(Refer to section 12.13.)

Power factor Servo amplifier
improving DC

a reactor

Note. Always disconnect P1 and P2 (For 11k to 22kW, P; and P).

(2) I/0 signal wiring
(&) The 1/O signals should be connected correctly.
Use DO forced output to forcibly turn on/off the pins of the CN1 connector. This function can be used to
perform a wiring check. (Refer to section 6.8.) In this case, switch on the control circuit power supply
only.

(b) 24VDC or higher voltage is not applied to the pins of connectors CN1.

(c) SD and DOCOM of connector CN1 is not shorted.
Servo amplifier

CN1

DOCOM j
SD

4.1.3 Surrounding environment

(1) Cable routing
(a) The wiring cables are free from excessive force.

(b) The encoder cable should not be used in excess of its flex life. (Refer to section 11.4.)

(c) The connector part of the servo motor should not be strained.

(2) Environment
Signal cables and power cables are not shorted by wire offcuts, metallic dust or the like.
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. ______________________________________________________________________________________________________________|
4.2 Startup in position control mode

Make a startup in accordance with section 4.1. This section provides the methods specific to the position
control mode.

4.2.1 Power on and off procedures

(1) Power-on
Switch power on in the following procedure. Always follow this procedure at power-on.

1) Switch off the servo-on (SON).
2) Make sure that a command pulse train is not input.

3) Switch on the main circuit power supply and control circuit power supply.
At power-on, "88888" appears instantaneously, but it is not an error.
When main circuit power/control circuit power is switched on, the display shows "C (Cumulative
feedback pulses)", and in two second later, shows data.

In the absolute position detection system, first power-on results in the absolute position lost (AL.25)
alarm and the servo system cannot be switched on.

The alarm can be deactivated then switching power off once and on again.

Also in the absolute position detection system, if power is switched on at the servo motor speed of
3000r/min or higher, position mismatch may occur due to external force or the like. Power must
therefore be switched on when the servo motor is at a stop.

(2) Power-off
1) Make sure that a command pulse train is not input.
2) Switch off the Servo-on (SON).

3) Switch off the main circuit power supply and control circuit power supply.

4.2.2 Stop

In any of the following statuses, the servo amplifier interrupts and stops the operation of the servo motor.
Refer to section 3.11 for the servo motor with an electromagnetic brake.

(a) Servo-on (SON) OFF
The base circuit is shut off and the servo motor coasts.

(b) Alarm occurrence
When an alarm occurs, the base circuit is shut off and the dynamic brake is operated to bring the servo
motor to a sudden stop.

(c) Emergency stop (EMG) OFF
The base circuit is shut off and the dynamic brake is operated to bring the servo motor to a sudden stop.
Alarm AL.E6 occurs.

(d) Forward rotation stroke end (LSP), reverse rotation stroke end (LSN) OFF
The droop pulses are erased and the servo motor is stopped and servo-locked. It can be run in the
opposite direction.
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4.2.3 Test operation

Before starting actual operation, perform test operation to make sure that the machine operates normally.
Refer to section 4.2.1 for the power on and off methods of the servo amplifier.

Test operation of servo motor alone
in JOG operation of test operation
mode

Test operation of servo motor alone
by commands

Test operation with servo motor and
machine connected

In this step, confirm that the servo amplifier and servo motor
operate normally.

With the servo motor disconnected from the machine, use the test
operation mode and check whether the servo motor correctly
rotates at the slowest speed. Refer to section 6.9 for the test
operation mode.

In this step, confirm that the servo motor correctly rotates at the
slowest speed under the commands from the command device.
Make sure that the servo motor rotates in the following procedure.

1) Switch on the Emergency stop (EMG) and Servo-on (SON).
When the servo amplifier is put in a servo-on status, the Ready
(RD) switches on.

2) Switch on the Forward rotation stroke end (LSP) or Reverse
rotation stroke end (LSN).

3) When a pulse train is input from the command device, the
servo motor starts rotating. Give a low speed command at first
and check the rotation direction, etc. of the servo motor. If the
servo motor does not operate in the intended direction, check
the input signal.

In this step, connect the servo motor with the machine and
confirm that the machine operates normally under the commands
from the command device.

Make sure that the servo motor rotates in the following procedure.

1) Switch on the Emergency stop (EMG) and Servo-on (SON).
When the servo amplifier is put in a servo-on status, the Ready
(RD) switches on.

2) Switch on the Forward rotation stroke end (LSP) or Reverse
rotation stroke end (LSN).

3) When a pulse train is input from the command device, the
servo motor starts rotating. Give a low speed command at first
and check the operation direction, etc. of the machine. If the
machine does not operate in the intended direction, check the
input signal. In the status display or MR Configurator, check for
any problems of the servo motor speed, command pulse
frequency, load ratio, etc.

4) Then, check automatic operation with the program of the
command device.
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4.2.4 Parameter setting

POINT

* The encoder cable MR-EKCBLOM-L/H for the HF-MP series * HF-KP series
servo motor or the encoder cable MR-ENECBLOM-H for HF-JP11K1M(4) *
15K1M(4) servo motor requires the parameter No.PC22 setting to be changed
depending on its length. Check whether the parameter is set correctly. If it is not
set correctly, the encoder error 1 (At power on) (AL.16) will occur at power-on.

Encoder cable
MR-EKCBL20M-L/H
MR-EKCBL30M-L/H
MR-EKCBL40M-H
MR-EKCBL50M-H
MR-ENECBL2M-H
MR-ENECBL5M-H
MR-ENECBL10M-H
MR-ENECBL20M-H
MR-ENECBL30M-H
MR-ENECBL40M-H
MR-ENECBL50M-H

Servo motor Parameter No.PC22 setting

0O (initial value)

HF-MP series = HF-KP series
1a0o0d

oOOO(initial value)

HF-JP11K1M(4) - 15K1M(4)

100ad

In the position control mode, the servo amplifier can be used by merely changing the basic setting parameters

(No.PALIO) mainly.

As necessary, set the gain filter parameters (No.PBLCI[), extension setting parameters (No.PCI[) and 1/O
setting parameters (No.PDOO).

Parameter group

Main description

Basic setting parameter
(No.PAOIO)

Set the basic setting parameters first. Generally, operation can be performed by merely setting this
parameter group.
In this parameter group, set the following items.
Control mode selection (select the position control mode)
Regenerative option selection
Absolute position detection system selection
Setting of command input pulses per revolution
Electronic gear setting
Auto tuning selection and adjustment
In-position range setting
Torque limit setting
Command pulse input form selection
Servo motor rotation direction selection
Encoder output pulse setting

Gain filter parameter
(No.PBI[)

If satisfactory operation cannot be achieved by the gain adjustment made by auto tuning, execute in-
depth gain adjustment using this parameter group.
This parameter group must also be set when the gain changing function is used.

Extension setting parameter
(No.PCI)

This parameter group must be set when multiple electronic gears, analog monitor outputs or analog
inputs are used.

(Note)
1/O setting parameter
(No.PDI)

Used when changing the 1/O devices of the servo amplifier.

Note. The parameter No.PA19 setting must be changed when this parameter group is used.
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4.2.5 Actual operation

Start actual operation after confirmation of normal operation by test operation and completion of the
corresponding parameter settings. Perform a home position return as necessary.

4.2.6 Trouble at start-up

ACAUTION

- Excessive adjustment or change of parameter setting must not be made as it will
make operation instable.

POINT

- Using the optional MR Configurator, you can refer to unrotated servo motor
reasons, etc.

The following faults may occur at start-up. If any of such faults occurs, take the corresponding action.

(1) Troubleshooting
No. | Start-up sequence Fault Investigation Possible cause Reference
1 | Poweron * LED is not lit. Not improved if connectors CN1, | 1. Power supply voltage fault
* LED flickers. CN2 and CN3 are disconnected. | 2. Servo amplifier is faulty.
Improved when connectors CN1 | Power supply of CN1 cabling is
is disconnected. shorted.
Improved when connector CN2 is | 1. Power supply of encoder
disconnected. cabling is shorted.
2. Encoder is faulty.
Improved when connector CN3 is | Power supply of CN3 cabling is
disconnected. shorted.
Alarm occurs. Refer to section 9.2 and remove cause. Section 9.2
2 | Switch on servo- Alarm occurs. Refer to section 9.2 and remove cause. Section 9.2
on (SON). Servo motor shaft is | 1. Check the display to see if the | 1. Servo-on (SON) is not input. Section 6.7
not servo-locked servo amplifier is ready to (Wiring mistake)
(is free). operate. 2. 24VDC power is not supplied to
2. Check the external I/O signal DICOM.
indication (section 6.7) to see if
the servo-on (SON) is ON.
3 | Enter input Servo motor does Check the cumulative command 1. Wiring mistake Section 6.3
command. not rotate. pulse on the status display or MR (a) For open collector pulse
(Test operation) Configurator (section 6.3). train input, 24VDC power is
Check if the Ready (RD) is ON. not supplied to OPC.
Check the parameter No.PA13 (b) LSP and LSN are not on.
(command pulse input form) 2. Pulse train is not input from the
setting. controller.
Check if the Electromagnetic 3. Electromagnetic brake is
brake interlock (MBR) is ON. operating.
Servo motor run in | Check the cumulative command 1. Mistake in wiring to controller. Chapter 5
reverse direction. pulse on the status display or MR | 2. Mistake in setting of parameter
Configurator. No.PA14.
Check the parameter No.PA14
(rotation direction selection)
setting.
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No. | Start-up sequence Fault Investigation Possible cause Reference
4 | Gain adjustment Rotation ripples Make gain adjustment in the Gain adjustment fault Chapter 7
(speed fluctuations) | following procedure.
are large at low 1. Increase the auto tuning
speed. response level.

2. Repeat acceleration and
deceleration several times to
complete auto tuning.

Large load inertia If the servo motor may be run with | Gain adjustment fault Chapter 7
moment causes the | safety, repeat acceleration and
servo motor shaft to | deceleration several times to

oscillate side to complete auto tuning.
side.

5 [ Cyclic operation Position shift occurs | Confirm the cumulative command | Pulse counting error, etc. (2) in this
pulses, cumulative feedback due to noise. section
pulses and actual servo motor
position.

(2) How to find the cause of position shift

Positioning unit Servo amplifier
(a) Output Electronic gear Machine
pulset (parameter No.PA06, PAO7) Servo motor
counter
p CMX
CcbV | (d) Machine stop
X position M
) (b) Cumulative command pulses | (B)
(C) Servo-on (SON), '
stroke end £ ocod
(LSP/LSN) input_ c neode
/_
(c) Cumulative feedback pulses

When a position shift occurs, check (a) output pulse counter, (b) cumulative command pulse display, (c)
cumulative feedback pulse display, and (d) machine stop position in the above diagram.

(A), (B) and (C) indicate position shift causes. For example, (A) indicates that noise entered the wiring
between positioning unit and servo amplifier, causing pulses to be miss-counted.

In a normal status without position shift, there are the following relationships.
1) Q = P (positioning unit's output counter = servo amplifier's cumulative command pulses)

2) When using the electronic gear

CMX (parameter No.PAQO6)
CDV (parameter No.PAQ7)
= C (cumulative command pulses X electronic gear = cumulative feedback pulses)

P

3) When using parameter No.PAO5 to set the number of pulses per servo motor one rotation.

. 262144 _
FBP (parameter No.PAQ5)

P C

4) C= A ¢ =M (cumulative feedback pulses X travel per pulse = machine position)
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Check for a position shift in the following sequence.

1) WhenQ =P
Noise entered the pulse train signal wiring between positioning unit and servo amplifier, causing
pulses to be miss-counted. (Cause A)
Make the following check or take the following measures.
* Check how the shielding is done.

* Change the open collector system to the differential line driver system.
- Run wiring away from the power circuit.
- Install a data line filter. (Refer to section 12.17 (2)(a).)

2) When P: %i C
Cbv

During operation, the servo-on (SON) or forward/reverse rotation stroke end was switched off or the
clear (CR) and the reset (RES) switched on. (Cause C)
If a malfunction may occur due to much noise, increase the input filter setting (parameter No.PD19).

AYyWhenC-AlzM
Mechanical slip occurred between the servo motor and machine. (Cause B)

4.3 Startup in speed control mode

Make a startup in accordance with section 4.1. This section provides the methods specific to the speed control
mode.

4.3.1 Power on and off procedures
(1) Power-on
Switch power on in the following procedure. Always follow this procedure at power-on.

1) Switch off the servo-on (SON).
2) Make sure that the Forward rotation start (ST1) and Reverse rotation start (ST2) are off.

3) Switch on the main circuit power supply and control circuit power supply.
At power-on, "88888" appears instantaneously, but it is not an error.
When main circuit power/control circuit power is switched on, the display shows "r (servo motor
speed)”, and in two second later, shows data.

(2) Power-off
1) Switch off the Forward rotation start (ST1) or Reverse rotation start (ST2).

2) Switch off the Servo-on (SON).

3) Switch off the main circuit power supply and control circuit power supply.
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4.3.2 Stop

In any of the following statuses, the servo amplifier interrupts and stops the operation of the servo motor.
Refer to section 3.11 for the servo motor with an electromagnetic brake.

(a) Servo-on (SON) OFF
The base circuit is shut off and the servo motor coasts.

(b) Alarm occurrence
When an alarm occurs, the base circuit is shut off and the dynamic brake is operated to bring the servo

motor to a sudden stop.

(c) Emergency stop (EMG) OFF
The base circuit is shut off and the dynamic brake is operated to bring the servo motor to a sudden stop.

Alarm AL.E6 occurs.

(d) Stroke end (LSP/LSN) OFF
The servo motor is brought to a sudden stop and servo-locked. The motor may be run in the opposite

direction.

(e) Simultaneous ON or simultaneous OFF of forward rotation start (ST1) and reverse rotation start (ST2)
The servo motor is decelerated to a stop.

POINT

= A sudden stop indicates deceleration to a stop at the deceleration time constant
of zero.
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4.3.3 Test operation

Before starting actual operation, perform test operation to make sure that the machine operates normally.
Refer to section 4.3.1 for the power on and off methods of the servo amplifier.

Test operation of servo motor alone
in JOG operation of test operation
mode

Test operation of servo motor alone
by commands

Test operation with servo motor and
machine connected

In this step, confirm that the servo amplifier and servo motor
operate normally.

With the servo motor disconnected from the machine, use the test
operation mode and check whether the servo motor correctly
rotates at the slowest speed. Refer to section 6.9 for the test
operation mode.

In this step, confirm that the servo motor correctly rotates at the
slowest speed under the commands from the command device.
Make sure that the servo motor rotates in the following procedure.

1) Switch on the Emergency stop (EMG) and Servo-on (SON).
When the servo amplifier is put in a servo-on status, the Ready
(RD) switches on.

2) Switch on the Forward rotation stroke end (LSP) or Reverse
rotation stroke end (LSN).

3) When the analog speed command (VC) is input from the
command device and the Forward rotation start (ST1) or
Reverse rotation start (ST2) is switched on, the servo motor
starts rotating. Give a low speed command at first and check
the rotation direction, etc. of the servo motor. If the servo motor
does not operate in the intended direction, check the input
signal.

In this step, connect the servo motor with the machine and
confirm that the machine operates normally under the commands
from the command device.

Make sure that the servo motor rotates in the following procedure.

1) Switch on the Emergency stop (EMG) and Servo-on (SON).
When the servo amplifier is put in a servo-on status, the Ready
(RD) switches on.

2) Switch on the Forward rotation stroke end (LSP) or Reverse
rotation stroke end (LSN).

3) When the analog speed command (VC) is input from the
command device and the Forward rotation start (ST1) or
Reverse rotation start (ST2) is switched on, the servo motor
starts rotating. Give a low speed command at first and check
the operation direction, etc. of the machine. If the machine
does not operate in the intended direction, check the input
signal. In the status display or MR Configurator, check for any
problems of the servo motor speed, load ratio, etc.

4) Then, check automatic operation with the program of the
command device.



4. STARTUP

4.3.4 Parameter setting

POINT

- The encoder cable MR-EKCBLOM-L/H for the HF-MP series - HF-KP series
servo motor or the encoder cable MR-ENECBLOM-H for HF-JP11K1M(4) *
15K1M(4) servo motor requires the parameter No.PC22 setting to be changed
depending on its length. Check whether the parameter is set correctly. If it is not
set correctly, the encoder error 1 (At power on) (AL.16) will occur at power-on.

Encoder cable
MR-EKCBL20M-L/H
MR-EKCBL30M-L/H
MR-EKCBL40M-H
MR-EKCBL50M-H
MR-ENECBL2M-H
MR-ENECBL5M-H
MR-ENECBL10M-H
MR-ENECBL20M-H
MR-ENECBL30M-H
MR-ENECBL40M-H
MR-ENECBL50M-H

Servo motor Parameter No.PC22 setting

0O (initial value)

HF-MP series = HF-KP series
1a0o0d

oOOO(initial value)

HF-JP11K1M(4) - 15K1M(4)

100ad

When using this servo in the speed control mode, change the parameter No.PAQ1 setting to select the speed
control mode. In the speed control mode, the servo can be used by merely changing the basic setting
parameters (No.PALI[) and extension setting parameters (No.PCLCI ) mainly.

As necessary, set the gain filter parameters (No.PBO ) and I/O setting parameters (No.PDOO).

Parameter group

Main description

Basic setting parameter
(No.PAOIO)

Set the basic setting parameters first.
In this parameter group, set the following items.
Control mode selection (select the speed control mode)
Regenerative option selection
Auto tuning selection and adjustment
Torque limit setting
Encoder output pulse setting

Gain filter parameter
(No.PBI[)

If satisfactory operation cannot be achieved by the gain adjustment made by auto tuning, execute in-
depth gain adjustment using this parameter group.
This parameter group must also be set when the gain changing function is used.

Extension setting parameter
(No.PCO)

In this parameter group, set the following items.

Acceleration/deceleration time constant

S-pattern acceleration/deceleration time constant

Internal speed command

Analog speed command maximum speed

Analog speed command offset
In addition, this parameter group must be set when analog monitor output, torque limit, etc. are
used.

(Note)
1/O setting parameter
(No.PDI)

Used when changing the 1/O devices of the servo amplifier.

Note. The parameter No.PA19 setting must be changed when this parameter group is used.
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4.3.5 Actual operation

Start actual operation after confirmation of normal operation by test operation and completion of the
corresponding parameter settings.

4.3.6 Trouble at start-up

- Excessive adjustment or change of parameter setting must not be made as it will
CAUTION o
make operation instable.

POINT

- Using the MR Configurator, you can refer to unrotated servo motor reasons, etc.

The following faults may occur at start-up. If any of such faults occurs, take the corresponding action.

No. | Start-up sequence Fault Investigation Possible cause Reference
1 |Poweron * LED is not lit. Not improved if connectors CN1, | 1. Power supply voltage fault
* LED flickers. CN2 and CN3 are disconnected. [ 2. Servo amplifier is faulty.

Improved when connectors CN1 | Power supply of CN1 cabling is
is disconnected. shorted.

Improved when connector CN2 is | 1. Power supply of encoder
disconnected. cabling is shorted.
2. Encoder is faulty.

Improved when connector CN3 is | Power supply of CN3 cabling is

disconnected. shorted.
Alarm occurs. Refer to section 9.2 and remove cause. Section 9.2
2 | Switch on servo- Alarm occurs. Refer to section 9.2 and remove cause. Section 9.2
on (SON). Servo motor shaftis | 1. Check the display to see if the | 1. Servo-on (SON) is not input. Section 6.7
not servo-locked servo amplifier is ready to (Wiring mistake)
(is free). operate. 2. 24VDC power is not supplied to
2. Check the external I/O signal DICOM.

indication (section 6.7) to see if
the servo-on (SON) is ON.

3 | Switch on forward | Servo motor does Call the status display or MR Analog speed command is 0V. Section 6.3
rotation start (ST1) | not rotate. Configurator and check the input
or reverse rotation voltage of the analog speed
start (ST2). command (VC).
Call the external 1/0O signal display | LSP, LSN, ST1 or ST2 is off. Section 6.7

(section 6.7) and check the
ON/OFF status of the input signal.

Check the internal speed Set value is 0. Section
commands 1to 7 5.1.9
(parameters No.PCO05 to PC11).
Check the forward rotation torque | Torque limit level is too low as
limit (Parameter No.PA11) or compared to the load torque.
reverse rotation torque limit
(Parameter No.PA12)
When the analog torque limit Torque limit level is too low as
(TLA) is usable, check the input compared to the load torque.
voltage on the status display or
MR Configurator.
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No. | Start-up sequence Fault Investigation Possible cause Reference
4 | Gain adjustment Rotation ripples Make gain adjustment in the Gain adjustment fault Chapter 7
(speed fluctuations) | following procedure.
are large at low Increase the auto tuning response
speed. level.

Repeat acceleration and
deceleration several times to
complete auto tuning.

Large load inertia If the servo motor may be run with | Gain adjustment fault Chapter 7
moment causes the | safety, repeat acceleration and
servo motor shaft to | deceleration several times to
oscillate side to complete auto tuning.

side.

4.4 Startup in torque control mode

Make a startup in accordance with section 4.1. This section provides the methods specific to the torque control
mode.

4.4.1 Power on and off procedures
(1) Power-on
Switch power on in the following procedure. Always follow this procedure at power-on.
1) Switch off the servo-on (SON).
2) Make sure that the Forward rotation selection (RS1) and Reverse rotation selection (RS2) are off.

3) Switch on the main circuit power supply and control circuit power supply.
At power-on, "88888" appears instantaneously, but it is not an error.
When main circuit power/control circuit power is switched on, the display shows "U (torque command
voltage)", and in two second later, shows data.

(2) Power-off
1) Switch off the Forward rotation selection (RS1) or Reverse rotation selection (RS2).

2) Switch off the Servo-on (SON).

3) Switch off the main circuit power supply and control circuit power supply.
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4.4.2 Stop

In any of the following statuses, the servo amplifier interrupts and stops the operation of the servo motor.
Refer to section 3.11 for the servo motor with an electromagnetic brake.

(a) Servo-on (SON) OFF
The base circuit is shut off and the servo motor coasts.

(b) Alarm occurrence
When an alarm occurs, the base circuit is shut off and the dynamic brake is operated to bring the servo

motor to a sudden stop.

(c) Emergency stop (EMG) OFF
The base circuit is shut off and the dynamic brake is operated to bring the servo motor to a sudden stop.

Alarm AL.E6 occurs.

(d) Simultaneous ON or simultaneous OFF of forward rotation selection (RS1) and reverse rotation

selection (RS2)
The servo motor coasts.

POINT

- A sudden stop indicates deceleration to a stop at the deceleration time constant
of zero.
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4.4.3 Test operation

Before starting actual operation, perform test operation to make sure that the machine operates normally.
Refer to section 4.4.1 for the power on and off methods of the servo amplifier.

Test operation of servo motor alone
in JOG operation of test operation
mode

Test operation of servo motor alone
by commands

Test operation with servo motor and
machine connected

In this step, confirm that the servo amplifier and servo motor
operate normally.

With the servo motor disconnected from the machine, use the test
operation mode and check whether the servo motor correctly
rotates at the slowest speed. Refer to section 6.9 for the test
operation.

In this step, confirm that the servo motor correctly rotates at the
slowest speed under the commands from the command device.
Make sure that the servo motor rotates in the following procedure.

1) Switch on the Servo-on (SON). When the servo amplifier is put
in a servo-on status, the Ready (RD) switches on.

2) When the analog speed command (TC) is input from the
command device and the Forward rotation start (RS1) or
Reverse rotation start (RS2) is switched on, the servo motor
starts rotating. Give a low speed command at first and check
the rotation direction, etc. of the servo motor. If the servo motor
does not operate in the intended direction, check the input
signal.

In this step, connect the servo motor with the machine and
confirm that the machine operates normally under the commands
from the command device.

Make sure that the servo motor rotates in the following procedure.

1) Switch on the Servo-on (SON). When the servo amplifier is put
in a servo-on status, the Ready (RD) switches on.

2) When the analog speed command (TC) is input from the
command device and the Forward rotation start (RS1) or
Reverse rotation start (RS2) is switched on, the servo motor
starts rotating. Give a low speed command at first and check
the operation direction, etc. of the machine. If the machine
does not operate in the intended direction, check the input
signal. In the status display or MR Configurator, check for any
problems of the servo motor speed, load ratio, etc.

3) Then, check automatic operation with the program of the
command device.
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4.4.4 Parameter setting

POINT

* The encoder cable MR-EKCBLLOM-L/H for the HF-MP series = HF-KP series

servo motor or the encoder cable MR-ENECBLOM-H for HF-JP11K1M(4) *
15K1M(4) servo motor requires the parameter No.PC22 setting to be changed
depending on its length. Check whether the parameter is set correctly. If it is not
set correctly, the encoder error 1 (At power on) (AL.16) will occur at power-on.

Encoder cable
MR-EKCBL20M-L/H
MR-EKCBL30M-L/H
MR-EKCBL40M-H
MR-EKCBL50M-H
MR-ENECBL2M-H
MR-ENECBL5M-H
MR-ENECBL10M-H
MR-ENECBL20M-H
MR-ENECBL30M-H
MR-ENECBL40M-H
MR-ENECBL50M-H

Servo motor Parameter No.PC22 setting

0O (initial value)

HF-MP series = HF-KP series
1a0o0d

oOOO(initial value)

HF-JP11K1M(4) - 15K1M(4)

100ad

When using this servo in the torque control mode, change the parameter No.PAQ1 setting to select the torque
control mode. In the torque control mode, the servo can be used by merely changing the basic setting
parameters (No.PALI[) and extension setting parameters (No.PCLCI ) mainly.

As necessary, set the I/O setting parameters (No.PDI).

Parameter group

Main description

Basic setting parameter
(No.PAOIO)

Set the basic setting parameters first.
In this parameter group, set the following items.
Control mode selection (select the torque control mode)
Regenerative option selection
Torque limit setting
Encoder output pulse setting

Gain filter parameter
(No.PBI[)

If satisfactory operation cannot be achieved by the gain adjustment made by auto tuning, execute in-
depth gain adjustment using this parameter group.
This parameter group must also be set when the gain changing function is used.

Extension setting parameter
(No.PCO)

In this parameter group, set the following items.
Acceleration/deceleration time constant
S-pattern acceleration/deceleration time constant
Internal torque command
Analog torque command maximum speed
Analog torque command offset
In addition, this parameter group must be set when analog monitor output, speed limit, etc. are used.

(Note)
1/O setting parameter
(No.PDO)

Used when changing the 1/O devices of the servo amplifier.

Note. The parameter No.PA19 setting must be changed when this parameter group is used.
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4.4.5 Actual operation

Start actual operation after confirmation of normal operation by test operation and completion of the
corresponding parameter settings.

4.4.6 Trouble at start-up

ACAUTION

- Excessive adjustment or change of parameter setting must not be made as it will
make operation instable.

The following faults may occur at start-up. If any of such faults occurs, take the corresponding action.

POINT

- Using the MR Configurator, you can refer to unrotated servo motor reasons, etc.

No. | Start-up sequence Fault Investigation Possible cause Reference
1 | Poweron * LED is not lit. Not improved if connectors CN1, | 1. Power supply voltage fault
* LED flickers. CN2 and CN3 are disconnected. | 2. Servo amplifier is faulty.
Improved when connectors CN1 | Power supply of CN1 cabling is
is disconnected. shorted.
Improved when connector CN2 is | 1. Power supply of encoder
disconnected. cabling is shorted.
2. Encoder is faulty.
Improved when connector CN3 is | Power supply of CN3 cabling is
disconnected. shorted.
Alarm occurs. Refer to chapter 9 and remove cause. Chapter 9
2 | Switch on servo- Alarm occurs. Refer to chapter 9 and remove cause. Chapter 9
on (SON). Servo motor shaft is | Call the external I/O signal display | 1. Servo-on (SON) is not input. Section 6.7
free. (section 6.7) and check the (Wiring mistake)
ON/OFF status of the input signal. | 2. 24VDC power is not supplied to
DICOM.
3 | Switch on forward | Servo motor does Call the status display or MR Analog torque command is OV. Section 6.3
rotation start not rotate. Configurator (section 6.3) and
(RS1) or reverse check the analog torque
rotation start command (TC).
(RS2). Call the external I/O signal display | RS1 or RS2 is off. Section 6.7
(section 6.7) and check the
ON/OFF status of the input signal.
Check the internal speed limits 1 | Set value is 0. Section 5.3
to7
(parameters No.PCO05 to PC11).
Check the analog torque Torque command level is too low
command maximum output as compared to the load torque.
(parameter N0.26) value.
Check the internal torque limit 1 Set value is 0. Section
(parameter No.PC13). 5.1.11
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5. PARAMETERS

= Never adjust or change the parameter values extremely as it will make operation

instable.
/\CAUTION

- When a fixed number is indicated in each digit of a parameter, do not change the

value by any means.

In this servo amplifier, the parameters are classified into the following groups on a function basis.

Parameter group Main description
Basic setting parameters When using this servo amplifier in the position control mode, make basic setting with these
(No.PAOIO) parameters.
Gainffilter parameters Use these parameters when making gain adjustment manually.
(No.PBOIO)
Extension setting parameters When using this servo amplifier in the speed control mode or torque control mode, mainly use
(No.PC) these parameters.
1/O setting parameters Use these parameters when changing the 1/0 signals of the servo amplifier.
(No.PDOI)

When using this servo in the position control mode, mainly setting the basic setting parameters (No.PALCI )

allows the setting of the basic parameters at the time of introduction.

5.1 Basic setting parameters (No.PALO)

POINT

valid.

- For any parameter whose symbol is preceded by *, set the parameter value and
switch power off once, then switch it on again to make that parameter setting

5.1.1 Parameter list

. ) Control mode
No. [ Symbol Name Initial value|  Unit —
Position | Speed | Torque
PAO1 | *STY |[Control mode 0000h O O O
PAO2 | *REG | Regenerative option 0000h O O O
PA03 | *ABS | Absolute position detection system 0000h O
PAO4 | *AOP1 | Function selection A-1 0000h O O O
PAO5 | *FBP | Number of command input pulses per revolution 0 O
paoe | cMmx Electronic gear numergtor 1 o
(Command pulse multiplying factor numerator)
pao7 | cov Electronic gear denom-ina‘tor - 1 o
(Command pulse multiplying factor denominator)

PAO8 | ATU | Auto tuning mode 0001h O O
PA09 [ RSP | Auto tuning response 12 O O
PA10 INP | In-position range 100 pulse O
PA11 [ TLP | Forward rotation torque limit 100.0 % O O O
PA12 [ TLN | Reverse rotation torque limit 100.0 % O O O
PA13 | *PLSS [ Command pulse input form 0000h O
PA14 | *POL [ Rotation direction selection 0 O
PA15 | *ENR | Encoder output pulses 4000 |pulsefrev| O O O
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. . Control mode
No. [ Symbol Name Initial value|  Unit —
Position | Speed | Torque
PA16 For manufacturer setting 0000h
PA17 0000h
PA18 0000h
PA19 | *BLK | Parameter write inhibit 000Bh O O O
5.1.2 Parameter write inhibit
Parameter Initial Unit Setting Control mode
ni
No. [ Symbol Name value range [Position| Speed [ Torque
Refer to
PA19 | *BLK | Parameter write inhibit 000Bh O O O
the text.

POINT

= Turn off the power and then on again after setting the parameter to validate the
parameter value.

In the factory setting, this servo amplifier allows changes to the basic setting parameter, gain/filter parameter
and extension setting parameter settings. With the setting of parameter No.PA19, writing can be disabled to
prevent accidental changes.
The following table indicates the parameters which are enabled for reference and writing by the setting of
parameter No.PA19. Operation can be performed for the parameters marked O.

Basic setting Gain/Filter Extension setting 1/0 setting
Parameter No.PA19 . .
setting Setting operation parameters parameters parameters parameters
No.PAOIC] No.PBOIO No.PCOO No.PDOO
Reference O
0000h —
Writing O
000Bh Reference O O @)
(initial value) Writing O O O
000Ch Reference O O O O
Writing O O O O
Reference O
100Bh » Parameter No.
Writing
PA19 only
Reference O O O O
100Ch " Parameter No.
Writing
PA19 only
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5.1.3 Selection of control mode

Parameter Initial Unit Setting Control mode
ni
No. [ Symbol Name value range [Position| Speed | Torque
Refer to
PAO1 [ *STY | Control mode 0000h O O O
the text.

POINT

= Turn off the power and then on again after setting the parameter to validate the
parameter value.

* This parameter is supported by a combination of a servo amplifier, whose
software version is C6 or later (manufactured in January 2010 or later), and a
HF-KP servo motor (manufactured in June 2009 or later). Check the software
version using status display or MR Configurator.

* Review the following parameter settings if the 350% maximum torque setting of
the HF-KP servo motor has been set valid because these parameter settings are
set based on the maximum torque setting.

+ Parameter No.PA11 (forward rotation torque limit)

- Parameter No.PA12 (reverse rotation torque limit)

- Parameter No.PC13 (analog torque command maximum output)
* Parameter No.PC35 (internal torque limit 2)

« A HF-KP servo motor with a decelerator and servo motors except the HF-KP
series do not support the 350% maximum torque setting. Making the 350%
maximum torque setting valid when using these servo motors causes the
parameter error (AL.37).
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Set the control mode and control loop composition of the servo amplifier, and the maximum torque of the HF-
KP series servo motor.

By making the high-response control valid in the control loop composition, response of the servo can be
increased compared to the response under the standard control (factory setting).Moreover, the track ability for
a command and the settling time in machines with high rigidity can be decreased. To further shorten the
settling time using the auto tuning results of the high-response control, increase the setting of model loop gain
(parameter No.PB07) in the manual mode. (Refer to section 7.3.)

By making the 350% maximum torque setting valid, the maximum torque of the HF-KP servo motor can be
increased from 300 to 350%. To operate at the maximum torque of 350%, operate within the range of
overload protection characteristic. If operated beyond the overload protection characteristic range, servo motor
overheat (AL.46), overload 1 (AL.50), and overload 2 (AL.51) may occur.

Parameter No.PAO1

—[ Selection of control mode
0: Position control mode
1: Position control mode and speed control mode
2: Speed control mode
3: Speed control mode and torque control mode
4: Torque control mode
5: Torque control mode and position control mode

Control type selection

350% maximum torque setting

Setting| Control loop composition of HE-KP servo motor

Standard control Invalid

Standard control Valid

High-response control valid | Invalid

a|lbdh|lw]|O

High-response control valid | Valid
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5.1.4 Selection of regenerative option

Parameter Initial Unit Setting Control mode
ni
No. [ Symbol Name value range [Position| Speed | Torque
Refer to
PAO2 | *REG | Regenerative option 0000h O O O
the text.

POINT

= Turn off the power and then on again after setting the parameter to validate the
parameter value.

- Incorrect setting may cause the regenerative option to burn.

- If the regenerative option selected is not for use with the servo amplifier,
parameter error (AL.37) occurs.

* For a drive unit of 30kW or more, always set the parameter to "[OJ00" since
selecting regenerative option is carried out by the converter unit.

Set this parameter when using the regenerative option, brake unit, power regenerative converter, or power
regenerative common converter.

Parameter No.PA02

_I: Selection of regenerative option

00:

Regenerative option is not used
* For servo amplifier of 100W, regenerative resistor is not used.
« For servo amplifier of 200 to 7kW, built-in regenerative resistor is used.
- Supplied regenerative resistors or regenerative option is used with
the servo amplifier of 11k to 22kW.
* For a drive unit of 30kW or more, select regenerative option by the
converter unit.

: FR-BU2-(H): FR-RC-(H)- FR-CV-(H)
: MR-RB032

: MR-RB12

: MR-RB32

: MR-RB30

: MR-RB50(Cooling fan is required)

: MR-RB31

: MR-RB51(Cooling fan is required)

: MR-RB1H-4

: MR-RB3M-4(Cooling fan is required)
: MR-RB3G-4(Cooling fan is required)
: MR-RB5G-4(Cooling fanis required)
: MR-RB34-4(Cooling fanis required)

: MR-RB54-4(Cooling fanis required)

: When the supplied regenerative resistor is cooled by the cooling fan to

increase the ability with the servo amplifier of 11k to 22kW.
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5.1.5 Using absolute position detection system

Parameter Initial Unit Setting Control mode
ni
No. [ Symbol Name value range [Position| Speed | Torque
- . Refer to
PAO3 | *ABS | Absolute position detection system 0000h the text O

POINT

parameter value.

= Turn off the power and then on again after setting the parameter to validate the

Set this parameter when using the absolute position detection system in the position control mode.

Parameter No.PAO3

—[ Selection of absolute position detection system (Refer to chapter 14)

0: Used in incremental system

1: Used in absolute position detection system

ABS transfer by DIO

2: Used in absolute position detection system
ABS transfer by communication

5.1.6 Using electromagnetic brake interlock (MBR)

Parameter Initial Unit Setting Control mode
ni
No. [ Symbol Name value range [Position| Speed | Torque
Refer to
PAO4 | *AOP1 | Function selection A-1 0000h O O O
the text.

POINT

parameter value.

= Turn off the power and then on again after setting the parameter to validate the

Set this parameter when assigning the electromagnetic brake to the CN1-23 pin.
Parameter No.PA0O4

ﬂle'lﬂ

CN1-23 pin function selection
0: Output device assigned with parameter No.PD14

1: Electromagnetic brake interlock (MBR)
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5.1.7 Number of command input pulses per servo motor revolution

Parameter Initial Unit Setting Control mode
ni
No. [ Symbol Name value range [Position| Speed | Torque
. . 0 - 1000
PAO5 | *FBP | Number of command input pulses per revolution 0 O
to 50000

POINT

= Turn off the power and then on again after setting the parameter to validate the
parameter value.

When "0" (initial value) is set in parameter No.PAQ5, the electronic gear (parameter No.PA06, PAQ7) is made
valid. When the setting is other than "0", that value is used as the command input pulses necessary to rotate
the servo motor one turn. At this time, the electronic gear is made invalid.

Number of command input pulses
per revolution

Parameter No.PAO5 Electronic gear

————————————————————— Parameter No.PA0G, PAO7

I I

: "0"(Initial value) 1 |CMX Servo motor
Command L - [eov] |t Deviation
pulse train Pt | — counter

Other than "0" [ FBP |

Pt (Encoder resolution of servo motor): 262144 [pule/rev]

Encoder
Parameter No.PAO5 setting Description
0 Electronic gear (parameter No.PA06, PAQ7) is made valid.
1000 to 50000 Number of command input pulses necessary to rotate the servo motor one turn [pulse]
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5.1.8 Electronic gear

Parameter Initial Unit Setting Control mode
ni
No. [ Symbol Name value range [Position| Speed | Torque
Electronic gear numerator 1to
PA06 [ CMX . 1 O
(command pulse multiplying factor numerator) 1048576
Electronic gear denominator 1to
PAO7 [ CDV o . 1 O
(command pulse multiplying factor denominator) 1048576

ACAUTION - Incorrect setting can lead to unexpected fast rotation, causing injury.

POINT

. . .1 _ CMX
The electronic gear setting range is 10 < CDV <2000.

speed and/or acceleration/deceleration time constants.

operation due to improper setting.

If the set value is outside this range, noise may be generated during
acceleration/ deceleration or operation may not be performed at the preset

- Always set the electronic gear with servo off state to prevent unexpected

(1) Concept of electronic gear
The machine can be moved at any multiplication factor to input pulses.

Number of command input pulses

er revolution .
P Electronic gear

Servo motor

Parameter No.PA0S Parameter No.PA0G, PAO7

I I

: "0"(Initial value) 1 |CMX
Command L - [eov] |t Deviation
pulse train Pt | — counter

CMX _ Parameter No.PAOG
CDV ~ Parameter No.PAO7

The following setting examples are used to explain how to calculate the electronic gear.

Encoder

POINT

Pb : Ball screw lead [mm]

1/n  : Reduction ratio

Pt . Encoder resolution of servo motor [pulses/rev]
A Y0 : Travel per command pulse [mm/pulse]

AS : Travel per servo motor revolution [mm/rev]
AB° : Angle per pulse [ /pulse]

A®  : Angle per revolution [ /rev]

* The following specification symbols are required to calculate the electronic gear
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(a) For motion in increments of 10um per pulse
1/n

. . 1Un=Z4/Z=1/2 1 T
Machine specifications Z' [
I

T Pb= 10[mm]
Ball screw lead Pb =10 [mm] :’”‘I o

: i _ _ Encoder resolution of servo motor
Reduction ratio: 1/n=2Z1/Z2=1/2 262144[pulselrev]

Z1: Number of gear teeth at the servo motor side
Z2: Number of gear teeth at the load side
Encoder resolution of servo motor: Pt = 262144 [pulse/rev]

CMX _ ., Pt _, . Pt —1ox10° 262144 _ 524288 _ 65536
CDV AS n-Pb " 1/2:10 © 1000 = 125

Hence, set 65538 to CMX and 125 to CDV.

(b) Conveyor setting example
For rotation in increments of 0.01° per pulse
Encoder resolution of servo motor
Machine specifications 262144[pulse/rev]
Table
Table : 360° /rev
Reduction ratio: 1/n = P1/P2 = 625/12544
P1: Pulley diameter at the servo motor side Timing belt: 625/12544
P2: Pulley diameter at the load side
Encoder resolution of servo motor: Pt = 262144 [pulse/rev]

CMX _

_ Pt _ 262144 102760448 5.0)
CDV

AO°--=0.,01" =
no 001" G25/12544 - 360 ~ 703125

Since CMX is not within the setting range in this status, it must be reduced to the lowest term.
When CMX has been reduced to a value within the setting range, round off the value to the nearest unit.

CMX _ 102760448 _ 822083.6 _ 822084
CDV = 703125 =~ 5625 5625

Hence, set 822084 to CMX and 5625 to CDV.

POINT
* For unlimited one-way rotation, e.g. an index table, indexing positions will be
missed due to cumulative error produced by rounding off.
* For example, entering a command of 36000 pulses in the above example causes
the table to rotate only.

822084 1 625

5625 262144 12544 -0 - 36000018

36000 -

- Therefore, indexing cannot be done in the same position on the table.
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(2) Instructions for reduction
The calculated value before reduction must be as near as possible to the calculated value after reduction.
In the case of (1), (b) in this section, an error will be smaller if reduction is made to provide no fraction for
CDV. The fraction of Expression (5.1) before reduction is calculated as follows.

CMX _ 102760448

= e 4B TABTODT reeerrerereseseesesseseeseseseseeses s seeseses e e e eses e et eses e e et ee e e et es s e et esennaneeres 5.2
oDV 03125 146.1481927 (5.2

The result of reduction to provide no fraction for CMX is as follows.

CMX _ 102760448 917504 . 917504
CDV ~ 703125 =~ 6277.9 ~ 6278

= 146, 145906 «-eerverrerreererrrrreaieesreseseere s eaes (5.3)

The result of reduction to provide no fraction for CDV is as follows.

CMX _ 102760448 _ 822083.6 . 822084

- = = TV 1=y 2R 5.4
CDV 703125 ceo5  © ogpg T 146.1482667 5.4)

As a result, it is understood that the value nearer to the calculation result of Expression (5.2) is the result of
Expression (5.4). Accordingly, the set values of (1), (b) in this section are CMX=822084, CDV=5625.

(3) Setting for use of QD75
The QD75 also has the following electronic gear parameters. Normally, the servo amplifier side electronic
gear must also be set due to the restriction on the command pulse frequency (differential 1Mpulse/s, open
collector 200kpulse/s).

AP: Number of pulses per servo motor revolution
AL: Moving distance per servo motor revolution
AM: Unit scale factor

AP75P Servo amplifier
Command _ AP JUUL CMX |+ Deviation| D
value Control | AL X AM Command CDV |- counter
unit - pulse T
Electronic gear Electronic gear Feedback pulse | |

Servo motor

The encoder resolution of the servo motor is 262144 pulses/rev. For example, the pulse command required
to rotate the servo motor is as follows.

Servo motor speed [r/min] Required pulse command
2000 262144 % 2000/60=8738133 [pulse/s]
3000 262144 % 3000/60=13107200 [pulse/s]

Use the electronic gear of the servo amplifier to rotate the servo motor under the maximum output pulse
command of the QD75.

5-10
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To rotate the servo motor at 3000r/min in the open collector system (200kpulse/s), set the electronic gear
as follows.

f.%:&. Pt
ChV 60

f . Input pulses frequency [pulse/s]
No : Servo motor speed [r/min]
Pt : Encoder resolution of servo motor [pulse/rev]

CMX _ 3000

cDv ~ o 262144

200-10% -

CMX _ 3000 262144 _ 3000. 262144 _ 8192
CDV 60 200-10® = 60-200000 125

The following table indicates the electronic gear setting example (ball screw lead = 10mm) when the QD75
is used in this way.

Rated servo motor speed 3000r/min 2000r/min
Open Differential Open Differential
Input system . . . )
collector line driver collector line driver
Servo amplifier | Max. input pulse frequency [pulse/s] 200k M 200k M
Feedback pulse/revolution [pulse/rev] 262144 262144
Electronic gear (CMX/CDV) 8192/125 8192/625 16384/375 16384/1875
Command pulse frequency [kpulse/s] (Note) 200k M 200k M
Number of pulses per servo motor revolution as
. 4000 20000 6000 30000
viewed from QD75[pulse/rev]
AP 1 1 1 1
Minimum command unit
QD75 AL 1 1 1 1
1pulse
. AM 1 1 1 1
Electronic gear
N . AP 4000 20000 6000 30000
Minimum command unit
0.1um AL 100.0[um] 100.0[um] 100.0[um] 100.0[um]
'“ AM 10 10 10 10

Note. Command pulse frequency at rated speed

POINT
* In addition to the setting method using the electronic gear given here, the
number of pulses per servo motor revolution can also be set directly using
parameter No.PAO5. In this case, parameter No.PAO5 is the "Number of pulses
per servo motor revolution as viewed from QD75".
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5.1.9 Auto tuning

Parameter Initial Unit Setting Control mode
ni
No. [ Symbol Name value range [Position| Speed | Torque
. Refer to
PAO8 | ATU | Auto tuning mode 0001h O O
the text.
PA0O9 | RSP | Auto tuning response 12 1to0 32 O O

Make gain adjustment using auto tuning. Refer to section 7.2 for details.

(1) Auto tuning mode (parameter No.PAO8)
Select the gain adjustment mode.

Parameter No.PAO8

—l: Gain ad

ustment mode setting

Setting

Gain adjustment mode

Automatically set parameter No. (Note)

0

Interpolation mode

PBO06 - PB08 - PBO9 - PB10

Auto tuning mode 1

PBO06 - PBO7 - PBO8 - PB09 - PB10

Auto tuning mode 2

PBO7 - PBO8 - PBO9 - PB10

Manual mode

Note. The parameters have the following nhames.

Parameter No. Name
PB06 Ratio of load inertia moment to servo motor inertia moment
PBO7 Model loop gain
PB08 Position loop gain
PB09 Speed loop gain
PB10 Speed integral compensation
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(2) Auto tuning response (parameter No.PAQ9)
If the machine hunts or generates large gear sound, decrease the set value. To improve performance, e.qg.
shorten the settling time, increase the set value.

Setting Response Guideline for machine Setting Response Guideline for machine
resonance frequency [Hz] resonance frequency [Hz]
1 Low response 10.0 17 Middle response 67.1
2 * 11.3 18 i 75.6
3 12.7 19 85.2
4 14.3 20 95.9
5 16.1 21 108.0
6 18.1 22 121.7
7 20.4 23 137.1
8 23.0 24 154.4
9 25.9 25 173.9
10 29.2 26 195.9
11 32.9 27 220.6
12 37.0 28 248.5
13 41.7 29 279.9
14 47.0 30 315.3
15 v 52.9 31 v 355.1
16 Middle response 59.6 32 High response 400.0
5.1.10 In-position range
Parameter Initial Unit Setting Control mode
No. [Symbol Name value range |Position| Speed | Torque
Oto
PA10 | INP | In-position range 100 pulse | 65535 O
(Note)

Note. For the software version CO or older servo amplifiers, the setting range is 0 to 10,000.

Set the range, where In-position (INP) is output, in the command pulse unit before calculation of the electronic
gear. With the setting of parameter No.PC24, the range can be changed to the encoder output pulse unit.

Command pulse

Droop pulse

ON
In-position (INP)
OFF

Command pulse

Servo motor droop pulse

In-position range [pulse]
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5.1.11 Torque limit

Parameter Initial Unit Setting Control mode
ni
No. [ Symbol Name value range [Position| Speed | Torque
Oto
PA11 | TLP |Forward rotation torque limit 100.0 % 100.0 O O O
. . Oto
PA12 | TLN | Reverse rotation torque limit 100.0 % 100.0 O O O

The torque generated by the servo motor can be limited. Refer to section 3.6.1 (5) and use these parameters.

When torque is output with the analog monitor output, the smaller torque of the values in the parameter

No.PA11 (forward rotation torque limit) and parameter No.PA12 (reverse rotation torque limit) is the maximum
output voltage (8V).

(1) Forward rotation torque limit (parameter No.PA11)
Set this parameter on the assumption that the maximum torque is 100 [%]. Set this parameter when limiting
the torque of the servo motor in the CCW driving mode or CW regeneration mode. Set this parameter to
"0.0" to generate no torque.

(2) Reverse rotation torque limit (parameter No.PA12)
Set this parameter on the assumption that the maximum torque is 100 [%6]. Set this parameter when limiting
the torque of the servo motor in the CW driving mode or CCW regeneration mode. Set this parameter to
"0.0" to generate no torque.
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5.1.12 Selection of command pulse input form

Parameter Initial Unit Setting Control mode
ni
No. [ Symbol Name value range [Position| Speed | Torque
) Refer to
PA13 | *PLSS | Command pulse input form 0000h O
the text.

POINT

= Turn off the power and then on again after setting the parameter to validate the
parameter value.

Select the input form of the pulse train input signal. Command pulses may be input in any of three different
forms, for which positive or negative logic can be chosen.

Arrow _f L or _I'L_in the table indicates the timing of importing a pulse train.

A- and B-phase pulse trains are imported after they have been multiplied by 4.

Selection of command pulse input form

Setting Pulse train form Forward rotation command | Reverse rotation command
AERIRERERE
Forward rotation pulse train
0010h ) .
Reverse rotation pulse train NP ipipipin
g PPARANRT Rl
o
(<] . .
0011h -% Signed pulse train
5 NP L ! H
z
ppf .
A-phase pulse train
0012h B-nh lse trai
-phase pulse train NP F 1 11 F 3
ppf LFLFLE]
Forward rotation pulse train
0000h ) .
Reverse rotation pulse train EIERERE
NP
2 PP
0001h | 2 | Signed pulse train
2 NP
B H | L
o
o
PPl L f
A-phase pulse train
0002h .
B-phase pulse train NP w
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5.1.13 Selection of servo motor rotation direction

Parameter Initial Unit Setting Control mode
ni
No. [ Symbol Name value range [Position| Speed | Torque
PA14 | *POL [ Rotation direction selection 0 0-1 O

POINT

parameter value.

= Turn off the power and then on again after setting the parameter to validate the

Select servo motor rotation direction relative to the input pulse train.

Parameter No.PA14
setting

Servo motor rotation direction

When forward rotation pulse

When reverse rotation pulse is

is input input
0 CCW CW
1 CwW CCW

3

Reverse rotation (CW)

5.1.14 Encoder output pulse

Parameter Initial Unit Setting Control mode
ni
No. [ Symbol Name value range [Position| Speed | Torque
ulse/ 1to
PA15 | *ENR | Encoder output pulse 4000 P O O O
rev 100000

POINT

parameter value.

= Turn off the power and then on again after setting the parameter to validate the

Used to set the encoder pulses (A-phase, B-phase) output by the servo amplifier.
Set the value 4 times greater than the A-phase or B-phase pulses.
You can use parameter No.PC19 to choose the output pulse setting or output division ratio setting.

The number of A/B-phase pulses actually output is 1/4 times greater than the preset number of pulses.
The maximum output frequency is 4.6Mpps (after multiplication by 4). Use this parameter within this range.
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(1) For output pulse designation
Set "0O0000O" (initial value) in parameter No.PC19.
Set the number of pulses per servo motor revolution.
Output pulse = set value [pulses/rev]
For instance, set "5600" to parameter No.PA15, the actually output A/B-phase pulses are as indicated
below.

A/B-phase output pulses= @ =1400 [pulse]

(2) For output division ratio setting
Set "0O0010" in parameter No.PC19.
The number of pulses per servo motor revolution is divided by the set value.

Resolution per servo motor revolution
Set value

Output pulse= [pulses/rev]

For instance, set "8" to parameter No.PA15, the actually A/B-phase pulses output are as indicated below.

A/B-phase output pulse

S:leém' = 8192 [pulse]

1
4

(3) When outputting pulse train similar to command pulses
Set parameter No.PC19 to "0 020", The feedback pulses from the servo motor encoder are processed
and output as shown below. The feedback pulses can be output in the same pulse unit as the command
pulses.

Servo motor

Feedback pulse

Encoder

Parameter No.PAO5

—————————————————————

Parameter No.PAO6, PAO7
CDhV

/ T lemx| ]
! — A/B-phase output pulses

FBP

|
! Other than "0"| Pt
|

_____________________
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5.2 Gain/filter parameters (No.PBOO)

POINT

valid.

- For any parameter whose symbol is preceded by *, set the parameter value and
switch power off once, then switch it on again to make that parameter setting

5.2.1 Parameter list

. . Control mode
No. | Symbol Name Initial value Unit —
Position | Speed | Torque
PB01 | FILT |Adaptive tuning mode (Adaptive filter II) 0000h O O
Vibration suppression control tuning mode
PB02 | VRFT ) . . 0000h O
(Advanced vibration suppression control)
Position command acceleration/deceleration time constant
PB03 PST N ) 0 ms O
(Position smoothing)
PB04 | FFC |Feed forward gain 0 % O
PBO5 For manufacturer setting 500
. N N Multiplier
PB0O6 | GD2 | Ratio of load inertia moment to servo motor inertia moment 7.0 (x1) O O
PBO7 | PG1 [ Model loop gain 24 rad/s O O
PB08 | PG2 | Position loop gain 37 rad/s O
PB09 | VG2 | Speed loop gain 823 rad/s O O
PB10 | VIC | Speed integral compensation 33.7 ms O O
PB11 | VDC | Speed differential compensation 980 O O
PB12 | OVA [ Overshoot amount compensation 0 % O
PB13 | NH1 | Machine resonance suppression filter 1 4500 Hz O O
PB14 | NHQ1 | Notch shape selection 1 0000h O O
PB15 | NH2 | Machine resonance suppression filter 2 4500 Hz O O
PB16 | NHQ2 | Notch shape selection 2 0000h O O
PB17 Automatic setting parameter
PB18 | LPF |Low-pass filter setting 3141 rad/s O O
PB19 | VRF1 | Vibration suppression control vibration frequency setting 100.0 Hz O
PB20 | VRF2 | Vibration suppression control resonance frequency setting 100.0 Hz O
PB21 For manufacturer setting 0.00
PB22 0.00
PB23 | VFBF |Low-pass filter selection 0000h O O
PB24 | *MVS | Slight vibration suppression control selection 0000h O
PB25 | *BOP1 | Function selection B-1 0000h O
PB26 | *CDP | Gain changing selection 0000h O O
PB27 | CDL | Gain changing condition 10 O O
PB28 | CDT [ Gain changing time constant 1 ms O O
Gain changing ratio of load inertia moment to servo motor Multiplier
PB29 | GD2B | . 7.0 O O
inertia moment (x1)
PB30 | PG2B | Gain changing position loop gain 37 rad/s O
PB31 | VG2B | Gain changing speed loop gain 823 rad/s O O
PB32 | VICB | Gain changing speed integral compensation 33.7 ms O O
Gain changing vibration suppression control vibration frequenc
PB33 | VRF1B | o cnanging PP ey 100.0 Hz ®
setting
Gain changing vibration suppression control resonance
PB34 | VRF2B . 100.0 Hz O
frequency setting
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Control mode

No. | Symbol Name Initial value|  Unit —
Position | Speed | Torque
PB35 For manufacturer setting 0.00
PB36 0.00
PB37 100
PB38 0.0
PB39 0.0
PB40 0.0
PB41 1125
PB42 1125
PB43 0004h
PB44 0000h
PB45 | CNHF | Vibration suppression control filter 2 0000h O
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5.2.2 Detall list
) Initial ) Setting Control mode
No. | Symbol Name and function Unit —
value range [Position| Speed | Torque
PBO1 | FILT |Adaptive tuning mode (adaptive filter I) 0000h Refer to O O

Select the setting method for filter tuning. Setting this name

parameter to "CJOO1" (filter tuning mode) automatically and

changes the machine resonance suppression filter 1 function

(parameter No.PB13) and notch shape selection 1 column.

(parameter No.PB14).

£
i)
[
> . .
50 Machine resonance point
38 \
c C
o ® !
o C !
0 8 |
&€ ! Frequency
S
o
(]
©
<
I5]
2 Y_ __
L Frequency

Notch frequency

—[ Adaptive tuning mode selection

Automatically set

Setting| Adaptive tuning mode
parameter

0 Filter OFF (Note)
Parameter No.PB13
Parameter No.PB14

1 Filter tuning mode

2 Manual mode
Note. Parameter No.PB13 and PB14 are fixed to the initial
values.

When this parameter is set to "0 O1", the tuning is
completed after positioning operation is done the
predetermined number or times for the predetermined
period of time, and the setting changes to "0 O002". When
the adaptive tuning is not necessary, the setting changes to
"O0O00". When this parameter is set to "0, the initial
values are set to the machine resonance suppression filter 1
and notch shape selection 1. However, this does not occur
when the servo off.
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always invalid.

Select the setting method for vibration suppression control
tuning. Setting this parameter to "I 1" (vibration
suppression control tuning mode) automatically changes the
vibration suppression control - vibration frequency
(parameter No.PB19) and vibration suppression control -
resonance frequency (parameter No.PB20) after positioning
is done the predetermined number of times.

Droop pulse J\]!W Automatic Droop pulse

Command P\——  adjustment Command P\N——-
_—

Machine side Machine side
position _LW position

Vibration suppression control tuning mode

Settin Vibration suppression Automatically set
g control tuning mode parameter

Vibration suppression
0 (Note)
control OFF

Vibration suppression
control tuning mode Parameter No.PB19
(Advanced vibration Parameter No.PB20
suppression control)

2 Manual mode

Note. Parameter No.PB19 and PB20 are fixed to the initial
values.

When this parameter is set to " 1", the tuning is
completed after positioning operation is done the
predetermined number or times for the predetermined

period of time, and the setting changes to "0 O002". When
the vibration suppression control tuning is not necessary,
the setting changes to "CICI0O0". When this parameter is set
to "OOOO0", the initial values are set to the vibration
suppression control - vibration frequency and vibration
suppression control - resonance frequency. However, this
does not occur when the servo off.

) Initial . Setting Control mode
No. [ Symbol Name and function Unit —
value range [Position| Speed | Torque

PB02 | VRFT | Vibration suppression control tuning mode (advanced 0000h Refer to O

vibration suppression control) name

The vibration suppression is valid when the parameter and

No.PA08 (auto tuning mode) setting is "1 02" or function

"O00O3". When PA08 is "0OO1", vibration suppression is column.
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No.

Symbol

Name and function

Initial
value

Unit

Setting
range

Control mode

Position

Speed

Torque

PB03

PST

Position command acceleration/deceleration time constant
(position smoothing)

Used to set the time constant of a low-pass filter in response
to the position command.

You can use parameter No.PB25 to choose the primary delay
or linear acceleration/deceleration control system. When you
choose linear acceleration/deceleration, the setting range is 0
to 10ms. Setting of longer than 10ms is recognized as 10ms.

POINT

* When you have chosen linear
acceleration/deceleration, do not select
control selection (parameter No.PAO1)
and restart after instantaneous power
failure (parameter No.PC22). Doing so
will cause the servo motor to make a
sudden stop at the time of position
control switching or restart.

(Example) When a command is given from a synchronizing
detector, synchronous operation can be started
smoothly if started during line operation.

Synchronizing
detector 7

Start—

Servo motor
Servo amplifier

Without time ,"
constant setting™ ;

With time
Servo motor constant setting
speed R

ON ; t

0

ms

0
to
20000

O

PB04

FFC

Feed forward gain

Set the feed forward gain. When the setting is 100%, the
droop pulses during operation at constant speed are nearly
zero. However, sudden acceleration/deceleration will
increase the overshoot. As a guideline, when the feed
forward gain setting is 100%, set 1s or longer as the
acceleration time constant up to the rated speed.

%

to
100
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) Initial . Setting Control mode
No. | Symbol Name and function Unit —
value range [Position| Speed | Torque
PBO5 For manufacturer setting 500
Do not change this value by any means.
PB0O6 | GD2 | Ratio of load inertia moment to servo motor inertia moment 7.0 | Multi- 0 O O
Used to set the ratio of the load inertia moment to the servo plier to
motor shaft inertia moment. When auto tuning mode 1 and (*1) | 300.0
interpolation mode is selected, the result of auto tuning is
automatically used.
(Refer to section 7.1.1)
In this case, it varies between 0 and 100.0.
PBO7 | PG1 | Model loop gain 24 | radls 1 O O
Set the response gain up to the target position. to
Increase the gain to improve track ability in response to the 2000
command.
When auto turning mode 1 - 2 is selected, the result of auto
turning is automatically used.
PB08 | PG2 | Position loop gain 37 rad/s 1 O
Used to set the gain of the position loop. to
Set this parameter to increase the position response to level 1000
load disturbance. Higher setting increases the response
level but is liable to generate vibration and/or noise.
When auto tuning mode 1 - 2 and interpolation mode is
selected, the result of auto tuning is automatically used.
PB09 | VG2 |Speed loop gain 823 | rad/s 20 O O
Used to set the gain of the speed loop. to
Set this parameter when vibration occurs on machines of 50000
low rigidity or large backlash. (Note)
Higher setting increases the response level but is liable to
generate vibration and/or noise.
When auto tuning mode 1 - 2, manual mode and
interpolation mode is selected, the result of auto tuning is
automatically used.
Note. The setting range of 50000 applies to the servo
amplifier whose software version is A3 or later. The
setting range of the servo amplifier whose software
version is older than A3 is 20 to 20000. When the
software version of MR Configurator is A3 or earlier,
20001 or more cannot be set. Use the
display/operation section of the servo amplifier to set
20001 or more.
PB10 | VIC |Speed integral compensation 33.7 | ms 0.1 O O
Used to set the integral time constant of the speed loop. to
Lower setting increases the response level but is liable to 1000.0
generate vibration and/or noise.
When auto tuning mode 1 * 2 and interpolation mode is
selected, the result of auto tuning is automatically used.
PB11 | VDC | Speed differential compensation 980 0 O O
Used to set the differential compensation. to
Made valid when the proportion control (PC) is switched on. 1000
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—I_— Notch depth selection

Setting value| Depth Gain

0 Deep | —40dB
1 —14dB
2 o —8dB
3 Shallow | —4dB

Notch width selection

Setting value | Width o
0 Standard 2
1 © 3
2 4
3 Wide 5

Setting parameter No.PB0O1 (Adaptive tuning mode
(Adaptive filter II)) to "0 O1" automatically changes this
parameter.

When the parameter No.PBO1 setting is "IC10", the
setting of this parameter is ignored.

) Initial . Setting Control mode
No. | Symbol Name and function Unit —
value range [Position| Speed | Torque
PB12 | OVA [ Overshoot amount compensation 0 % 0 O
(Note) | Used to suppress overshoot in position control. to
Overshoot can be suppressed in machines with high friction. 100
Set a control ratio against the friction torque in percentage
unit.
Overshoot amount compensation can be set as shown in
the following table in parameter No.PAO1 (control mode).
Parameter .
Overshoot amount compensation
No.PAO1
0
3 Set value of parameter No.PB12
Automatically set (5%) when "0"
4 is set in parameter No.PB12
Set value of parameter No.PB12
5 when a value other than "0" is set
in parameter No.PB12
Note. This parameter is supported by the servo amplifiers
whose software versions are C6 or later.
Check the software version using status display or
MR Configurator.
PB13 | NH1 | Machine resonance suppression filter 1 4500 Hz 100 O O
Set the notch frequency of the machine resonance to
suppression filter 1. 4500
Setting parameter No.PB0O1 (Adaptive tuning mode
(Adaptive filter I)) to "O0O 1" automatically changes this
parameter.
When the parameter No.PBO1 setting is "CJI0", the
setting of this parameter is ignored.
PB14 | NHQ1 | Notch shape selection 1 0000h Refer to O O
Used to selection the machine resonance suppression filter name
1. and
function
n..n column.
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) Initial . Setting Control mode
No. | Symbol Name and function Unit —
value range [Position| Speed | Torque
PB15 | NH2 | Machine resonance suppression filter 2 4500 | Hz 100 O O
Set the notch frequency of the machine resonance to
suppression filter 2. 4500
Set parameter No.PB16 (notch shape selection 2) to
"O00O0O1" to make this parameter valid.
PB16 | NHQ2 | Notch shape selection 2 0000h Refer to O O
Select the shape of the machine resonance suppression name
filter 2. and
n... function
— column.
—[ Machine resonance suppression filter 2 selection
0: Invalid
1: Valid
Notch depth selection
Setting value| Depth | Gain
0 Deep | —40dB
1 . —14dB
2 —8dB
3 Shallow [ —4dB
Notch width selection
Setting value | Width o
0 Standard 2
1 o 3
2 4
3 Wide 5
PB17 Automatic setting parameter
The value of this parameter is set according to a set value of
parameter No.PB06 (Ratio of load inertia moment to servo
motor inertia moment).
PB18 | LPF |Low-pass filter setting 3141 | rad/s 100 O O
Set the low-pass filter. to
Setting parameter No.PB23 (low-pass filter selection) to 18000
"O00o00" automatically changes this parameter.
When parameter No.PB23 is set to "[1010", this
parameter can be set manually.
PB19 | VRF1 | Vibration suppression control vibration frequency setting 100.0 | Hz 0.1 O
Set the vibration frequency for vibration suppression control to
to suppress low-frequency machine vibration, such as 100.0
enclosure vibration.
Setting parameter No.PB02 (vibration suppression control
tuning mode) to "OOO1" automatically changes this
parameter. When parameter No.PBO02 is set to "L0O002",
this parameter can be set manually.
PB20 | VRF2 | Vibration suppression control resonance frequency setting 100.0 | Hz 0.1 O
Set the resonance frequency for vibration suppression to
control to suppress low-frequency machine vibration, such 100.0
as enclosure vibration.
Setting parameter No.PB02 (vibration suppression control
tuning mode) to "CIOO1" automatically changes this
parameter. When parameter No.PB02 is set to "I 02",
this parameter can be set manually.
PB21 For manufacturer setting 0.00
PB22 Do not change this value by any means. 0.00
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Under any of the following conditions, the gains

change on the basis of the parameter No.PB29 to

PB34 settings.

0: Invalid

1: Input device (Gain changing (CDP))

2: Command frequency (Parameter No.PB27
setting)

3: Droop pulse (Parameter No.PB27 setting)

4: Servo motor speed (Parameter No.PB27 setting)

Gain changing condition

0: Valid when the input device (gain changing
(CDP)) is ON, or valid when the value is equal
to or larger than the value set in parameter
No.PB27

1: Valid when the input device (gain changing
(CDP)) is OFF, or valid when the value is equal
to or smaller than the value set in parameter
No.PB27

) Initial . Setting Control mode
No. | Symbol Name and function Unit —
value range [Position| Speed | Torque
PB23 | VFBF |Low-pass filter selection 0000h Refer to O O
Select the low-pass filter. name
lolo[ [o] o
function
L Low-pass filter selection column.
0: Automatic setting
1: Manual setting (parameter No.PB18 setting)
When automatic setting has been selected, select the filter
that has the band width close to the one calculated with
VG2 - 10
———— [rad/s
1+ GD2 [ ]
PB24 | *MVS | Slight vibration suppression control selection 0000h Refer to O
Select the slight vibration suppression control. name
When parameter No.PAO8 (auto tuning mode) is set to and
"O0O0O3" the slight vibration suppression control is made function
valid. column.
—[ Slight vibration suppression control selection
0: Invalid
1: Valid
PB25 | *BOP1 | Function selection B-1 0000h Refer to O
Select the control systems for position command name
acceleration/deceleration time constant (parameter and
No.PB03). function
[olo[ [o] e
—l—— Control of position command acceleration/
deceleration time constant
0: Primary delay
1: Linear acceleration/deceleration
When linear acceleration/deceleration is selected,
do not execute control switching after
instantaneous power failure. The servo motor will
make a sudden stop during the control switching
or automatic restart.
PB26 | *CDP | Gain changing selection 0000h Refer to O O
Select the gain changing condition. (Refer to section 8.6.) name
ofof [ | .
— function
—[ Gain changing selection column.
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control when the gain changing is valid. This parameter is
made valid when the parameter No.PBO02 setting is
"O0O02" and the parameter No.PB26 setting is "O 1"
When using the vibration suppression control gain changing,
always execute the changing after the servo motor has
stopped.

) Initial . Setting Control mode
No. | Symbol Name and function Unit —
value range [Position| Speed | Torque
PB27 | CDL | Gain changing condition 10 | kpps 0 O O
Used to set the value of gain changing condition (command pulse to
frequency, droop pulses, servo motor speed) selected in r/min 9999
parameter No.PB26.The set value unit changes with the
changing condition item. (Refer to section 8.6.)
PB28 | CDT | Gain changing time constant 1 ms 0 O O
Used to set the time constant at which the gains will change to
in response to the conditions set in parameters No.PB26 100
and PB27. (Refer to section 8.6.)
PB29 | GD2B | Gain changing ratio of load inertia moment to servo motor 7.0 | Multi- 0 O O
inertia moment plier to
Used to set the ratio of load inertia moment to servo motor (*1) | 300.0
inertia moment when gain changing is valid.
This parameter is made valid when the auto tuning is invalid
(parameter No.PA08: C1II3).
PB30 | PG2B | Gain changing position loop gain 37 rad/s 1 O
Set the position loop gain when the gain changing is valid. to
This parameter is made valid when the auto tuning is invalid 2000
(parameter No.PA08: C1II3).
PB31 | VG2B | Gain changing speed loop gain 823 | rad/s 20 O O
Set the speed loop gain when the gain changing is valid. to
This parameter is made valid when the auto tuning is invalid 20000
(parameter No.PA08: O1I3).
Note. The setting range of 50000 applies to the servo
amplifier whose software version is A3 or later. The setting
range of the servo amplifier whose software version is older
than A3 is 20 to 20000. When the software version of MR
Configurator is A3 or earlier, 20001 or more cannot be set.
Use the display/operation section of the servo amplifier to
set 20001 or more.
PB32 | VICB [ Gain changing speed integral compensation 33.7 ms 0.1 O O
Set the speed integral compensation when the gain to
changing is valid. 5000.0
This parameter is made valid when the auto tuning is invalid
(parameter No.PA08: C11[13).
PB33 | VRF1B | Gain changing vibration suppression control - vibration 100.0 | Hz 0.1 O
frequency setting to
Set the vibration frequency for vibration suppression control 100.0
when the gain changing is valid. This parameter is made
valid when the parameter No.PB02 setting is "12" and
the parameter No.PB26 setting is "C1C1".
When using the vibration suppression control gain changing,
always execute the changing after the servo motor has
stopped.
PB34 | VRF2B | Gain changing vibration suppression control - resonance 100.0 | Hz 0.1 O
frequency setting to
Set the resonance frequency for vibration suppression 100.0
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) Initial . Setting Control mode
No. | Symbol Name and function Unit —
value range [Position| Speed | Torque
PB35 For manufacturer setting 0.00
PB36 Do not change this value by any means. 0.00
PB37 100
PB38 0.0
PB39 0.0
PB40 0.0
PB41 1125
PB42 1125
PB43 0004h
PB44 0000h
PB45 | CNHF [ Vibration suppression control filter 2 0000h Refer to
(Note 1) | Used to set the vibration suppression control filter 2. name

By setting this parameter, machine side vibration, such as and

workpiece end vibration and base shake, can be function

suppressed. column.

Note 1. This parameter is supported by the servo amplifiers
whose software versions are C6 or later. Check the

|: Vibration suppression control filter 2
setting frequency selection (Note 2)

Setting value Freﬂ_tlJZe}ncy
0 Invalid
1 2250
to to
5F 4.5

Notch depth selection (Note 2)

Setting value| Depth
0 —40.0dB
to to
F —0.6dB

software version using status display or MR
Configurator.
2. Refer to section 8.7 for the setting details.
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5.2.3 Position smoothing

By setting the position command acceleration/deceleration time constant (parameter No.PB03), you can run
the servo motor smoothly in response to a sudden position command.

The following diagrams show the operation patterns of the servo motor in response to a position command
when you have set the position command acceleration/deceleration time constant.

Choose the primary delay or linear acceleration/deceleration in parameter No.PB25 according to the machine
used.

(1) For step input

/ // \ ———  Input position command

filtering for primary delay

\\ — - - — : Position command after filtering

(N for linear acceleration/deceleration

\ \ t : Position command acceleration/

| \ deceleration time constant (parameter No.PB03)

- 5 o

Time

\ — - — : Position command after
\

Command
—>
\\‘

(2) For trapezoidal input
For trapezoidal input (linear acceleration/deceleration), the setting range is 0 to 10ms.
(31)

l::t

— : Input position command
— - — : Position command after filtering
for linear acceleration/deceleration

— - - —: Position command after
filtering for primary delay

Command
—
N

t : Position command acceleration/
deceleration time constant
(parameter No.PB03)
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5.3 Extension setting parameters (No.PCO )

POINT

valid.

- For any parameter whose symbol is preceded by *, set the parameter value and
switch power off once, then switch it on again to make that parameter setting

5.3.1 Parameter list

No. [ Symbol Name Initial value|  Unit — Control mode
Position | Speed | Torque

PCO1 | STA |Acceleration time constant 0 ms O @)
PC02 | STB [Deceleration time constant 0 ms O O
PC03 | STC | S-pattern acceleration/deceleration time constant 0 ms O O
PC04 | TQC | Torque command time constant 0 ms O
PCO5 | SC1 |Internal speed command 1 100 r/min O

Internal speed limit 1 O
PC06 [ SC2 |Internal speed command 2 500 r/min O

Internal speed limit 2 O
PCO7 [ SC3 |lInternal speed command 3 1000 r/min O

Internal speed limit 3 O
PC08 | SC4 |Internal speed command 4 200 r/min O

Internal speed limit 4 O
PC09 [ SC5 |Internal speed command 5 300 r/min O

Internal speed limit 5 O
PC10 | SC6 |Internal speed command 6 500 r/min O

Internal speed limit 6 O
PC11 | SC7 |lInternal speed command 7 800 r/min O

Internal speed limit 7 O
PC12 | VCM | Analog speed command maximum speed 0 r/min O

Analog speed limit maximum speed O
PC13 | TLC |Analog torque command maximum output 100.0 % O
PC14 | MOD1 | Analog monitor 1 output 0000h O O O
PC15 | MOD2 | Analog monitor 2 output 0001h O O O
PC16 | MBR [ Electromagnetic brake sequence output 100 ms O O O
PC17 | ZSP |Zero speed 50 r/min O O O
PC18 | *BPS | Alarm history clear 0000h O O O
PC19 | *ENRS | Encoder output pulses selection 0000h O O O
PC20 | *SNO | Station number setting 0 station O O O
PC21 | *SOP | Communication function selection 0000h O O O
PC22 | *COP1 | Function selection C-1 0000h O O O
PC23 | *COP2 | Function selection C-2 0000h O O
PC24 | *COP3 | Function selection C-3 0000h O
PC25 For manufacturer setting 0000h
PC26 | *COPS5 | Function selection C-5 0000h O O
PC27 | *COP6 | Function selection C-6 0000h O O O
PC28 For manufacturer setting 0000h
PC29 0000h
PC30 | STA2 [Acceleration time constant 2 0 ms O O
PC31 | STB2 | Deceleration time constant 2 0 ms O O
PC32 | CMX2 | Command pulse multiplying factor numerator 2 1 O
PC33 [ CMX3 | Command pulse multiplying factor numerator 3 1 O
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No. | Symbol Name Initial value|  Unit — Control mode
Position | Speed | Torque

PC34 | CMX4 | Command pulse multiplying factor numerator 4 1 O
PC35| TL2 |Internal torque limit 2 100.0 % O O O
PC36 | *DMD | Status display selection 0000h O O O
PC37 | VCO |Analog speed command offset 0 mV O

Analog speed limit offset O
PC38 | TPO |Analog torque command offset 0 mV O

Analog torque limit offset O
PC39 | MO1 |Analog monitor 1 offset 0 mvV O O O
PC40 | MO2 |Analog monitor 2 offset 0 mvV O O O
PC41 For manufacturer setting 0
PC42 0
PC43 0000h
pPC44 0000h
PC45 0000h
PC46 0000h
PC47 0000h
PC48 0000h
PC49 0000h
PC50 0000h

5.3.2 List of details
) Initial . Setting Control mode
No. [ Symbol Name and function Unit —
value range [Position| Speed | Torque

PC01| STA [Acceleration time constant 0 ms 0 O O

Used to set the acceleration time required to reach the rated to

speed from Or/min in response to the analog speed 50000

command and internal speed commands 1 to 7.

If the preset speed command is
Speed lower tha.n the rated speeq,
acceleration/deceleration time

Rated [~~~ will be shorter.

speed

Zero i E »Time

speed Parameter Parameter

No.PCO01 setting No.PCO02 setting

For example for the servo motor of 3000r/min rated speed,

set 3000 (3s) to increase speed from Or/min to 1000r/min in

1 second.
PC0O2 | STB | Deceleration time constant 0 ms 0 O O

Used to set the deceleration time required to reach Or/min to

from the rated speed in response to the analog speed 50000

command and internal speed commands 1 to 7.
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No. [ Symbol

Name and function

Initial
value

Unit

Setting

Control mode

range

Position

Speed

Torque

PCO3 [ STC

S-pattern acceleration/deceleration time constant
Used to smooth start/stop of the servo motor.

Set the time of the arc part for S-pattern acceleration/
deceleration.

Speed command

Speed
" Servo motor

sTC STA' STC

STA: Acceleration time constant (parameter No.PC01)

STB: Deceleration time constant (parameter No.PC02)

STC: S-pattern acceleration/deceleration time constant
(parameter No.PCO03)

=4
=
3
E

—» Time

sTCc'sTB!' STC

Long setting of STA (acceleration time constant) or STB
(deceleration time constant) may produce an error in the time of the
arc part for the setting of the S-pattern acceleration/deceleration time

constant.
The upper limit value of the actual arc part time is limited by

2000000 2000000
STA STB
(Example) At the setting of STA=20000, STB=5000 and STC=200,

the actual arc part times are as follows.
Limited to 100[ms] since
2000000
20000

for acceleration or by for deceleration.

During acceleration: 100[ms] = 100[ms]<200[ms]
200[ms] as set since

2000000
5000

During deceleration: 200[ms]
= 400[ms]>200[ms].

0

ms

0
to
1000

O

O

pco4 | TQC

Torque command time constant
Used to set the constant of a low-pass filter in response to
the torque command.

Torque /Torque command

L 1

‘\
v:\ After
W /

\. filtered

N
\
\

\

TQC TQC'

TQC: Torque command time constant

ms

to
20000

PCO5| SC1

Internal speed command 1
Used to set speed 1 of internal speed commands.

100

Internal speed limit 1
Used to set speed 1 of internal speed limits.

r/min

0to
instan-
taneous
permi-
ssible

speed
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connected.

) Initial . Setting Control mode
No. | Symbol Name and function Unit —
value range [Position| Speed | Torque
PC06 | SC2 |Internal speed command 2 500 | r/min Oto O
Used to set speed 2 of internal speed commands. instan-
taneous
Internal speed limit 2 permi- O
Used to set speed 2 of internal speed limits. ssible
speed
PC07 | SC3 |Internal speed command 3 1000 | r/min Oto O
Used to set speed 3 of internal speed commands. instan-
taneous
Internal speed limit 3 permi- O
Used to set speed 3 of internal speed limits. ssible
speed
PC08 | SC4 |Internal speed command 4 200 | r/min Oto @)
Used to set speed 4 of internal speed commands. instan-
taneous
Internal speed limit 4 permi- O
Used to set speed 4 of internal speed limits. ssible
speed
PC09 | SC5 |Internal speed command 5 300 | r/min Oto @)
Used to set speed 5 of internal speed commands. instan-
taneous
Internal speed limit 5 permi- ©)
Used to set speed 5 of internal speed limits. ssible
speed
PC10 | SC6 |Internal speed command 6 500 | r/min 0to O
Used to set speed 6 of internal speed commands. instan-
taneous
Internal speed limit 6 permi- ©)
Used to set speed 6 of internal speed limits. ssible
speed
PC11 | SC7 |lInternal speed command 7 800 | r/min 0to O
Used to set speed 7 of internal speed commands. instan-
taneous
Internal speed limit 7 permi- O
Used to set speed 7 of internal speed limits. ssible
speed
PC12 | VCM | Analog speed command maximum speed 0 0 O
Used to set the speed at the maximum input voltage (10V) r/min 1
of the analog speed command (VC). to
When "0" is set, the analog speed command maximum 50000
speed would be the rated speed of the servo motor
connected.
The speed is as indicated below for motorless operation of
test operation.
Servo amplifier capacity [W]|Servo motor speed [r/min]
100V class | 100 to 400
3000
200V class | 100 to 750
1k to 37k
2000
400V class | 600 to 55k
Analog speed limit maximum speed 0 ©)
Used to set the speed at the maximum input voltage (10V) r/min
of the analog speed limit (VLA). to
Set "0" to select the rated speed of the servo motor 50000
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) Initial . Setting Control mode
No. | Symbol Name and function Unit —
value range [Position| Speed | Torque
PC13 | TLC |Analog torque command maximum output 1000 | % 0 O
Used to set the output torque at the analog torque command to
voltage (TC =18V) of +8V on the assumption that the 1000.0
maximum torque is 100[%]. For example, set 50 to output
(maximum torque X 50/100) at the TC of +8V.
PC14 | MOD1 | Analog monitor 1 output 0000h Refer to O O O
Used to selection the signal provided to the analog monitor name
1 (MO1) output. (Refer to section 5.3.3.) and
ojojo] | o,
column.
—[Analog monitor 1 (MO1) output selection
Setting Item
0 | Servo motor speed (+8V/max. speed)
1 Torque (+8V/max. torque) (Note 2)
2 Servo motor speed (+8V/max. speed)
3 [Torque (+8V/max. torque) (Note 2)
4 | Current command (¥8V/max. current command)
5 [Command pulse frequency (+10V/1Mpps)
6 Droop pulses (+10V/100 pulses) (Note 1)
7 Droop pulses (+10Vv/1000 pulses) (Note 1)
8 Droop pulses (+10Vv/10000 pulses) (Note 1)
9 Droop pulses (+10Vv/100000 pulses) (Note 1)
A | Feedback position (+10V/1 Mpulses) (Note 1)
B [Feedback position (+10V/10 Mpulses) (Note 1)
C | Feedback position (£10V/100 Mpulses) (Note 1)
D |Bus voltage (£8V/400V) (Note 3)
Notel. Encoder pulse unit.
2. 8V is outputted at the maximum torque.
However, when parameter No.PA11- PA12 are
set to limit torque, 8V is outputted at the torque
highly limited.
3. For 400V class servo amplifier, the bus voltage
becomes +8V/800V.
PC15 | MOD2 | Analog monitor 2 output 0001h Refer to O O O
Used to selection the signal provided to the analog monitor name
2 (MO2) output. (Refer to section 5.3.3.) and
function
nnn. column.
Select the analog monitor 2 (MO2) output
The settings are the same as those of
parameter No.PC14.
PC16 | MBR [Electromagnetic brake sequence output 100 ms 0 O O O
Used to set the delay time (Tb) between electronic brake to
interlock (MBR) and the base drive circuit is shut-off. 1000
PC17 | ZSP | Zero speed 50 | r/min 0 O O ©)
Used to set the output range of the zero speed detection to
(ZSP). 10000

Zero speed detection (ZSP) has hysteresis width of 20r/min
(refer to section 3.5 (1) (b)).
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—l_— RS-422 communication baud rate selection
0: 9600 [bps]
1: 19200 [bps]
2: 38400 [bps]
3: 57600 [bps]
4: 115200[bps]

RS-422 communication response delay time

0: Invalid

1: Valid, reply sent after delay time of 800 ps or
longer

) Initial . Setting Control mode
No. | Symbol Name and function Unit —
value range [Position| Speed | Torque
pPC18 | *BPS | Alarm history clear _ 0000h Referto| O O O
Used to clear the alarm history. hame
o[oo] | s
function
Alarm history clear column
0: Invalid ’
1: Valid
When alarm history clear is made valid, the
alarm history is cleared at next power-on.
After the alarm history is cleared, the setting is
automatically made invalid (reset to 0).
PC19 | *ENRS | Encoder output pulses selection 0000h Refer to O O O
Use to select the, encoder output pulses direction and name
encoder output pulses setting. and
ojo] | | o,
i column.
—[ Encoder output pulses phase changing
Changes the phases of A/B-phase encoder
output pulses.
s | Servo motor rotation direction
et value CCW CW
A-phase f 1 f } f lA-phase f l f l f l
0 B-phasel f l f Q f B-phasef Q f l f l
A-phase f 1 f } f lA—phase f l f l f l
1
B-phasef l f l f Q B-phasel f 1 f l f
Encoder output pulses setting selection
(refer to parameter No.PA15)
0: Output pulses setting
1: Division ratio setting
2: Ratio is automatically set to command pulse
unit
Setting "2" makes the parameter No.PA15
(encoder output pulses) setting invalid.
PC20 | *SNO | Station number setting 0 | station 0 O O O
Used to specify the station number for serial communication. to
Always set one station to one axis of servo amplifier. If one 31
station number is set to two or more stations, normal
communication cannot be made.
PC21 | *SOP | Communication function selection 0000h Refer to O O O
Select the communication I/F and select the RS-422 name
communication conditions. and
o] [ [o oo
column.
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selection

0: Two-wire type

1: Four-wire type

Incorrect setting will result in an encoder error
1 (At power ON) (AL.16).

Refer to section 12.1.2 for the communication
method of the encoder cable.

) Initial . Setting Control mode
No. | Symbol Name and function Unit —
value range [Position| Speed | Torque
PC22 | *COP1 | Function selection C-1 0000h Refer to O
Select the execution of automatic restart after instantaneous name
power failure selection, and encoder cable communication and
system selection. function
__lofo] | oL
—[ Restart after instantaneous power failure

selection

If the power supply voltage has returned to

normal after an undervoltage status caused by

the reduction of the input power supply voltage

in the speed control mode, the servo motor can

be restarted by merely turning on the start

signal without resetting the alarm.

0: Invalid (Undervoltage alarm (AL.10) occurs.)

1: Valid (If this function is enabled for the drive

unit of 30kW or more, the parameter error
(AL.37) occurs.)
Encoder cable communication system O O O
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No.

Symbol

Name and function

Initial
value

Unit

Setting
range

Control mode

Position

Speed | Torque

PC23

*COP2

Function selection C-2

Select the servo lock at speed control mode stop, the VC-
VLA voltage averaging, and the speed limit in torque control
mode.

—[ Selection of servo lock at stop
In the speed control mode, the servo motor
shaft can be locked to prevent the shaft from
being moved by the external force.
0: Valid (Servo-locked)
The operation to maintain the stop position is
performed.
1: Invalid (Not servo-locked)
The stop position is not maintained.
The control to make the speed Or/min is
performed.

VC/VLA voltage averaging
Used to set the filtering time when the analog
speed command (VC) voltage or analog speed
limit (VLA) is imported.
Set 0 to vary the speed to voltage fluctuation in
real time. Increase the set value to vary the
speed slower to voltage fluctuation.
Set value Filtering time [ms]
0 0
0.444
0.888
1.777
3.555
7.111

ga|lbd|lw|N|F-

Selection of speed limit for torque control

0: Valid

1: Invalid

Do not use this function except when
configuring a speed loop externally.

If the speed limit is invalid, the following
parameters can be used.

Parameter No.PBO1 (Adaptive tuning mode
(Adaptive filter Ir))

Parameter No.PB13 (machine resonance
suppression filter 1)

Parameter No.PB14 (notch shape selection 1)
Parameter No.PB15 (machine resonance
suppression filter 2)

Parameter No.PB16 (notch shape selection 2)

0000h

Refer to
name
and
function
column.

O

PC24

*COP3

Function selection C-3
Select the unit of the in-position range.

—[ In-position range unit selection
0: Command input pulse unit
1: Servo motor encoder pulse unit

0000h

Refer to
name
and
function
column.

PC25

For manufacturer setting
Do not change this value by any means.

0000h
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) Initial . Setting Control mode
No. | Symbol Name and function Unit —
value range [Position| Speed | Torque
PC26 | *COP5 | Function selection C-5 0000h Refer to O O
Select the stroke limit warning (AL. 99). name
ojofo] | i
function
L Stroke limit warning (AL. 99) selection column.
0: Valid
1: Invalid
When this parameter is set to "1", AL. 99 will
not occur if the forward rotation stroke end
(LSP) or reverse rotation stroke end (LSN)
turns OFF.

PC27 | *COP6 | Function selection C-6 0000h Refer to O O O
Set this function if undervoltage alarm occurs because of name
distorted power supply voltage waveform when using power and
regenerative converter or power regenerative common function
converter. column.

Setting when undervoltage alarm occurs

0: Initial value (Waveform of power supply voltage is not distorted)

1: Set "1" if undervoltage alarm occurs because of distorted power
supply voltage waveform when using power regenerative
converter or power regenerative common converter.

PC28 For manufacturer setting 0000h

PC29 Do not change this value by any means. 0000h

PC30 | STA2 | Acceleration time constant 2 0 ms 0 O O
This parameter is made valid when the to
acceleration/deceleration selection (STAB2) is turned ON. 50000
Used to set the acceleration time required to reach the rated
speed from Or/min in response to the analog speed
command and internal speed commands 1 to 7.

PC31 | STB2 | Deceleration time constant 2 0 ms 0 O O
This parameter is made valid when the to
acceleration/deceleration selection (STAB2) is turned ON. 50000
Used to set the deceleration time required to reach Or/min
from the rated speed in response to the analog speed
command and internal speed commands 1 to 7.

PC32 | CMX2 | Command pulse multiplying factor numerator 2 1 1 O
Available when the parameter No.PAO5 is set to "0". to

65535

PC33 | CMX3 | Command pulse multiplying factor numerator 3 1 1 O

Available when the parameter No.PAO5 is set to "0". to
65535

PC34 | CMX4 | Command pulse multiplying factor numerator 4 1 1 O

Available when the parameter No.PAO5 is set to "0". to
65535
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No.

Symbol

Name and function

Initial
value

Unit

Setting
range

Control mode

Position

Speed

Torque

PC35

TL2

Internal torque limit 2

Set this parameter to limit servo motor torque on the
assumption that the maximum torque is 100[%].

When 0 is set, torque is not produced.

When torque is output in analog monitor output, this set
value is the maximum output voltage (8V). (Refer to section
3.6.1 (5)).

100.0

%

0
to
100.0

O

O

O

PC36

*DMD

Status display selection
Select the status display to be provided at power-on.

_|:Selection of status display at power-on
0: Cumulative feedback pulse
1: Servo motor speed
2: Droop pulse
3: Cumulative command pulses
4: Command pulse frequency
5: Analog speed command voltage (Note 1)
6: Analog torque command voltage (Note 2)
7: Regenerative load ratio
8: Effective load ratio
9: Peak load ratio
A: Instantaneous torque
B: Within one-revolution position
(1 pulse unit)
C: Within one-revolution position
(100 pulse unit)
D: ABS counter
E: Load inertia moment ratio
F: Bus voltage

Note 1. In speed control mode. Analog speed limit
voltage in torque control mode.

2. In torque control mode. Analog torque limit

voltage in speed or position control mode.

— Status display at power-on in corresponding control
mode
0: Depends on the control mode.

0000h

Refer to
name
and
function
column.

Control mode Status display at power-on

Position Cumulative feedback pulses

Position/speed

Cumulative feedback pulses/servo motor speed

Speed Servo motor speed

Speed/torque Servo motor speed/analog torque command voltage

Torque Analog torque command voltage

Torque/position | Analog torque command voltage/cumulative feedback pulses

1: Depends on the first digit setting of this parameter.
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) Initial . Setting Control mode
No. | Symbol Name and function Unit —
value range [Position| Speed | Torque
PC37 | VCO |Analog speed command offset Depen-[ mV —999 O
Used to set the offset voltage of the analog speed command | ding to
(VC). on 999
For example, if CCW rotation is provided by switching on servo
forward rotation start (ST1) with OV applied to VC, set a ampli-
negative value. fier
When automatic VC offset is used, the automatically offset
value is set to this parameter. (Refer to section 6.4.)
The initial value is the value provided by the automatic VC
offset function before shipment at the VC-LG voltage of OV.
Analog speed limit offset O
Used to set the offset voltage of the analog speed limit
(VLA).
For example, if CCW rotation is provided by switching on
forward rotation selection (RS1) with OV applied to VLA, set
a negative value.
When automatic VC offset is used, the automatically offset
value is set to this parameter. (Refer to section 6.4.)
The initial value is the value provided by the automatic VC
offset function before shipment at the VLA-LG voltage of OV.
PC38 | TPO | Analog torque command offset 0 mV —999 O
Used to set the offset voltage of the analog torque command to
(TC). 999
Analog torque limit offset O
Used to set the offset voltage of the analog torque limit
(TLA).
PC39 | MO1 |Analog monitor 1 offset 0 mv —999 O O O
Used to set the offset voltage of the analog monitor (MO1). to
999
PC40 | MO2 | Analog monitor 2 offset 0 mv —999 O O O
Used to set the offset voltage of the analog monitor (MO2). to
999
PC41 For manufacturer setting 0
PC42 Do not change this value by any means. 0
PC43 0000h
PC44 0000h
PC45 0000h
PC46 0000h
pPCa47 0000h
PC48 0000h
PC49 0000h
PC50 0000h
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5.3.3 Analog monitor

The servo status can be output to two channels in terms of voltage.

(1) Setting
Change the following digits of parameter No.PC14, PC15.
Parameter No.PC14

—[ Analog monitor (MO1) output selection
(Signal output to across MO1-LG)

Parameter No.PC15

—[ Analog monitor (MO2) output selection
(Signal output to across MO2-LG)

Parameters No.PC39 and PC40 can be used to set the offset voltages to the analog output voltages. The
setting range is between —999 and 999mV.

Parameter No. Description Setting range [mV]
PC39 Used to set the offset voltage for the analog monitor 1 (MO1). 999 10 999
— (o}
PC40 Used to set the offset voltage for the analog monitor 2 (MO2).

(2) Set content
The servo amplifier is factory-set to output the servo motor speed to analog monitor 1 (MO1) and the torque
to analog monitor (MO2). The setting can be changed as listed below by changing the parameter No.PC14
and PC15 value.
Refer to (3) for the measurement point.

Setting Output item Description Setting Output item Description
0 Servo motor speed o 1 | Torque (Note 3) Driving in CCW
8[V] 4CCW Q|r_e|ct|on 8[V] pdirection ‘
| l
I |
Max. speed ! Max. torque !
<! » < »
| 0 Max. speed : 0 Max. torque
| I
! |
| I
______ L -8 (N
CW direction ¥ ] Driving in CW ¥ 8]
direction
2 Servo motor speed i 8 — 3 | Torque (Note 3) Driving in CW gny Driving in CCW
CW direction8[V]p  CCW direction direcion - 4 direction
1 | | |
: : | |
| 1 : :
< : : > Pl |
- >
Max.speed 0  Max. speed Max. torque 0  Max torque
4 Current command 5 Command pulse 10 4CCW direction
4CCW direction MA—==""
8[V] ‘ frequency !
! |
Max. current command | !
(Max. torque command) l lM[lepS] | -
! 0 ‘ i 0 ig
w Max. current command : IMEkpps]
| (Max. torque command) |
| |
Cw direction ¥ 5] A L -10[V]
CW direction ¥
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Setting Output item

Description

Setting

Output item

Description

6 Droop pulses (Note)
(£10V/100 pulses)

s CCW direction

10V =255

100[pulse]

CW direction

0 100[pulse]

- -10MV]

7

Droop pulses (Note)
(£10Vv/1000 pulses)

10[v] 4

1M[pulse]

s CCW direction

0 lM[‘p'uIse]

- -10V]

s CCW direction

(£10V/100 Mpulses)

100M[pulse]

0 100M[‘p'ulse]

777777 - -10[V]

CW direction

8 Droop pulses 10 4 CCW dire 9 Droop pulses 10M 4CCW direction
(Note 1) } (Note 1) |
(£10Vv/10000 : (£10Vv/100000 !
pulses) 10000puise] | pulses) 100000[pulse] !

: 0 10000[puise] 1 0 100000[puise]
| l
I I
AN - -10 AN - -10
CW direction ¥ M CW direction ¥ M

A | Feedback position 10)V] 4CCW direction B Feedback position 104 CCW direction
(Note 1,2) } (Note 1,2) |
(+10V/1 Mpulses) | (+10V/10 Mpulses) !

IM[pulse] ! 10M[pulse] !
| 0 1M[pulse] | 0 10M[pulse]
I I
| l
I |
—————— - -10] - -----1-10
CW direction ¥ M CW direction ¥ M

C Feedback position 10MV] 4CCW direction D Bus voltage

(Note 1,2) ! (Note 4)

400[V]

Note 1. Encoder pulse unit.

2. Available in position control mode

3. 8V is outputted at the maximum torque.
However, when parameter No.PA11 * PA12 are set to limit torque, 8V is outputted at the torque highly limited.

4. For 400V class servo amplifier, the busvoltage becomes +8V/800V.
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(3) Analog monitor block diagram

Command
pulse frequency
Command I t
pulse -
Feedback ty
position .

Droop pulse

I

Differ-
ential

Current
command
Speed ‘
command
Position Speed || T
"| control 2% control _

Bus voltage

Current encoder

Current
control PWM T
Current feedback

Position feedback

|

|

Servo Motor
speed

Torque

Home position (CR input position)

5.3.4 Alarm history clear

M ) Servo motor

Encoder

The servo amplifier stores past six alarms since the power is switched on for the first time. To control alarms
which will occur during the operation, clear the alarm history using parameter No.PC18 before starting the

operation.

Turn off the power and then on again after setting the parameter to validate the parameter value.
Clearing the alarm history automatically returns to "C1C1C10"
After setting, this parameter is made valid by switch power from OFF to ON.

Parameter No.PC18

L Alarm history clear

0: Invalid (not cleared)
1: Valid (cleared)
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5.4 1/0 setting parameters (No.PDOO)

POINT

valid.

- For any parameter whose symbol is preceded by *, set the parameter value and
switch power off once, then switch it on again to make that parameter setting

5.4.1 Parameter list

No. | Symbol Name Initial value Unit — Control mode
Position | Speed | Torque

PDO01 | *DIAL | Input signal automatic ON selection 1 0000h O O O
PDO02 For manufacturer setting 0000h
PDO3 | *DI1 | Input signal device selection 1 (CN1-15) 00020202h O O O
PD04 | *DI2 | Input signal device selection 2 (CN1-16) 00212100h O O O
PD05 | *DI3 | Input signal device selection 3 (CN1-17) 00070704h O O O
PD06 | *DI4 | Input signal device selection 4 (CN1-18) 00080805h O O O
PD07 | *DI5 | Input signal device selection 5 (CN1-19) 00030303h O O O
PD08 | *DI6 | Input signal device selection 6 (CN1-41) 00202006h O O O
PDO09 For manufacturer setting 00000000h
PD10 | *DI8 | Input signal device selection 8 (CN1-43) 00000A0Ah O O O
PD11 | *DI9 |Input signal device selection 9 (CN1-44) 00000B0Bh O O O
PD12 | *DI10 | Input signal device selection 10 (CN1-45) 00232323h O O O
PD13 | *DO1 | Output signal device selection 1 (CN1-22) 0004h O O O
PD14 | *DO2 | Output signal device selection 2 (CN1-23) 000Ch O O O
PD15 | *DO3 | Output signal device selection 3 (CN1-24) 0004h O O O
PD16 | *DO4 | Output signal device selection 4 (CN1-25) 0007h O O O
PD17 For manufacturer setting 0003h
PD18 | *DO6 | Output signal device selection 6 (CN1-49) 0002h O O O
PD19 | *DIF | Input filter setting 0002h O O O
PD20 | *DOP1 | Function selection D-1 0000h O O O
PD21 For manufacturer setting 0000h
PD22 | *DOP3 | Function selection D-3 0000h O
PD23 For manufacturer setting 0000h
PD24 | *DOP5 | Function selection D-5 0000h O O O
PD25 For manufacturer setting 0000h
PD26 0000h
PD27 0000h
PD28 0000h
PD29 0000h
PD30 0000h
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5.4.2 List of details

) Initial ) Setting Control mode
No. | Symbol Name and function Unit —
value range [Position| Speed | Torque
PDO1 | *DIAl [ Input signal automatic ON selection 1 0000h Refer to O O O
Select the input devices to be automatically turned ON. name
and
function
. Initial value
Signal name column.
BIN | HEX
0
0 0
Servo-on (SON) 0
0
Signal name Initial value
] 9 BIN | HEX
T Proportion control (PC)| 0
External torque limit 0
selection (TL) 0
0
0
Signal name Initial value
— L[] d BIN | HEX
— T =
L 0
Forward rotation 0 0
stroke end (LSP)
Reverse rotation 0
stroke end (LSN)
BIN 0: Used as external input signal
BIN 1: Automatic ON
For example, to turn ON SON, the setting is "CI1C04".
PDO02 For manufacturer setting 0000h Refer to
Do not change this value by any means. name
and
function
column.
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Lofol [ [ [ [ []

I_ " Select the
Position control mode input device
Speed control mode of the CN1-
——Torque control mode 16 pin.

) Initial . Setting Control mode
No. | Symbol Name and function Unit —
value range [Position| Speed | Torque
PDO3 | *DI1 | Input signal device selection 1 (CN1-15) 0002 Refer to O O O
Any input signal can be assigned to the CN1-15 pin. 0202h name
Note that the setting digits and the signal that can be and
assigned change depending on the control mode. function
lofof | [ [ [ [] o
| pmee F?'ff o
L Torque control mode ifstg;(:Nl-
The devices that can be assigned in each control mode are
those that have the symbols indicated in the following table.
If any other device is set, it is invalid.
. Control modes (Note 1)
Setting
P S T
00
01 For manufacturer setting (Note 2)
02 SON SON SON
03 RES RES RES
04 PC PC
05 TL TL
06 CR
07 ST1 RS2
08 ST2 RS1
09 TL1 TL1
0A LSP LSP
0B LSN LSN
0oC For manufacturer setting (Note 2)
0D CDP CDP
OE to 1F For manufacturer setting (Note 2)
20 SP1 SP1
21 SP2 SP2
22 SP3 SP3
23 LOP LOP LOP
24 CM1
25 CM2
26 STAB2 STAB2
27 to 3F | For manufacturer setting (Note 2)
Note 1. P: Position control mode
S: Speed control mode
T: Torgque control mode
2. For manufacturer setting. Never set this value.
PD04 | *DI2 | Input signal device selection 2 (CN1-16) 0021 Refer to O O O
Any input signal can be assigned to the CN1-16 pin. 2100h name
The devices that can be assigned and the setting method and
are the same as in parameter No.PDO03. function
column.

5- 46
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) Initial . Setting Control mode
No. | Symbol Name and function Unit —
value range [Position| Speed | Torque
PDO5 | *DI3 | Input signal device selection 3 (CN1-17) 0007 Refer to O O O
Any input signal can be assigned to the CN1-17 pin. 0704h name
The devices that can be assigned and the setting method and
are the same as in parameter No.PDO03. function
column.
lofol [ | [ [ []
I—Position control mode §elect th?
Speed control mode input device
P of the CN1-
——— Torque control mode .
17 pin.
When "Valid (ABS transfer by DIO)" has been selected for
the absolute position detection system in parameter
No.PAO3, the CN1-17 pin is set to the ABS transfer mode
(ABSM). (Refer to section 14.7.)
PD06 | *DI4 | Input signal device selection 4 (CN1-18) 0008 Refer to O O O
Any input signal can be assigned to the CN1-18 pin. 0805h name
The devices that can be assigned and the setting method and
are the same as in parameter No.PDO03. function
column.
lofo]l [ [ [ [[]
I—Position control | Select the
Speed control mode input device
P of the CN1-
———  Torque control mode .
18 pin.
When "Valid (ABS transfer by DI0O)" has been selected for
the absolute position detection system in parameter
No.PAO03, the CN1-18 pin is set to the ABS transfer request
(ABSR). (Refer to section 14.7.)
PDO7 | *DI5 |Input signal device selection 5 (CN1-19) 0003 Refer to O O O
Any input signal can be assigned to the CN1-19 pin. 0303h name
The devices that can be assigned and the setting method and
are the same as in parameter No.PDO03. function
column.
lofol [ [ [ [ []
‘—Position control mode Select the
Speed control mode input device
of the CN1-
Torque control mode 19 pi
pin.
PD08 | *DI6 [ Input signal device selection 6 (CN1-41) 0020 Refer to O O O
Any input signal can be assigned to the CN1-41 pin. 2006h name
The devices that can be assigned and the setting method and
are the same as in parameter No.PDO03. function
column.
ofof [ [ [T []
I—Position control mode _Selec;the_z
d control mode Input device
Spee of the CN1-
Torque control mode 41 pin,
PDO09 For manufacturer setting 0000
Do not change this value by any means. 0000h
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lofol [ [ [ [ ]]
- | Select the
Position control mode input device
Speed control mode

T | mod of the CN1-
orque control mode J ;5 pin.

) Initial . Setting Control mode
No. | Symbol Name and function Unit —
value range [Position| Speed | Torque
PD10 | *DI8 | Input signal device selection 8 (CN1-43) 0000 Refer to O O O
Any input signal can be assigned to the CN1-43 pin. 0AOAh name
The devices that can be assigned and the setting method and
are the same as in parameter No.PDO03. function
column.
lofo] [ [ [ [ []
I—Position control mode ielj:: ::lter\]/?ce
Speed control mode ofpthe CN1-
———  Torque control mode 43 pin.
PD11| *DI9 |[Input signal device selection 9 (CN1-44) 0000 Refer to O O O
Any input signal can be assigned to the CN1-44 pin. 0BOBh name
The devices that can be assigned and the setting method and
are the same as in parameter No.PDO03. function
column.
ojo] | [ [ ][]
I—Position control mode ieljf:jg\fce
Speed control mode ofpthe CN1-
—————Torque control mode 44 pin
PD12 | *DI10 | Input signal device selection 10 (CN1-45) 0023 Refer to O O O
Any input signal can be assigned to the CN1-45 pin. 2323h name
The devices that can be assigned and the setting method and
are the same as in parameter No.PDO03. function
column.
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depending on the control mode.

_I: Select the output device of the CN1-22 pin.

The devices that can be assigned in each control mode are
those that have the symbols indicated in the following table.
If any other device is set, it is invalid.

. Control modes (Note 1)
Setting
P S T
00 Always OFF|Always OFF|Always OFF
01 For manufacturer setting (Note 2)
02 RD RD RD
03 ALM ALM ALM
04 INP SA Always OFF
05 MBR MBR MBR
06 DB DB DB
07 TLC TLC VLC
08 WNG WNG WNG
09 BWNG BWNG BWNG
0A Always OFF SA SA
0B Always OFF|Always OFF VLC
0C ZSP ZSP ZSP
oD For manufacturer setting (Note 2)
OE For manufacturer setting (Note 2)
OF CDPS Always Always
OFF OFF
10 For manufacturer setting (Note 2)
11 ABSV  |Always OFF|Always OFF|
12 to 3F For manufacturer setting (Note 2)

Note 1. P: Position control mode
S: Speed control mode
T: Torque control mode
2. For manufacturer setting. Never set this value.

When "Valid (ABS transfer by DI0O)" has been selected for
the absolute position detection system in parameter
No.PAO03, the CN1-22 pin is set to the ABS transmission
data bit 0 (ABSBO) in the ABS transfer mode only. (Refer to
section 14.7.)

) Initial . Setting Control mode
No. | Symbol Name and function Unit —
value range [Position| Speed | Torque
PD13 | *DO1 | Output signal device selection 1 (CN1-22) 0004h Refer to O O O

Any output signal can be assigned to the CN1-22 pin. name

In the initial setting, INP is assigned in the position control and

mode, and SA is assigned in the speed control mode. function

Note that the device that can be assigned changes column.
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_|: Select the output device of the CN1-49 pin.

) Initial . Setting Control mode
No. | Symbol Name and function Unit —
value range [Position| Speed | Torque
PD14 | *DO2 | Output signal device selection 2 (CN1-23) 000Ch Refer to O O O
Any output signal can be assigned to the CN1-23 pin. name
In the initial setting, ZSP is assigned to the pin. and
The devices that can be assigned and the setting method function
are the same as in parameter No.PD13. column.
ofo] | |
_|: Select the output device of the CN1-23 pin.
When "Valid (ABS transfer by DIO)" has been selected for
the absolute position detection system in parameter
No.PAO3, the CN1-23 pin is set to the ABS transmission
data bit 1 (ABSB1) in the ABS transfer mode only. (Refer to
section 14.7.)
PD15 | *DO3 | Output signal device selection 3 (CN1-24) 0004h Refer to O O O
Any output signal can be assigned to the CN1-24 pin. name
In the initial setting, INP is assigned in the position control and
mode, and SA is assigned in the speed control mode. function
The devices that can be assigned and the setting method column.
are the same as in parameter No.PD13.
ofo] |
_|: Select the output device of the CN1-24 pin.
PD16 | *DO4 | Output signal device selection 4 (CN1-25) 0007h Refer to O O O
Any output signal can be assigned to the CN1-25 pin. name
In the initial setting, TLC is assigned in the position control and
and speed control modes, and VLC is assigned in the torque function
control mode. column.
The devices that can be assigned and the setting method
are the same as in parameter No.PD13.
ofo] |
_|: Select the output device of the CN1-25 pin.
When "Valid (ABS transfer by DI0)" has been selected for
the absolute position detection system in parameter
No.PAO3, the CN1-25 pin is set to the ABS transmission
data ready (ABST) in the ABS transfer mode only. (Refer to
section 14.7.)
PD17 For manufacturer setting 0003h
Do not change this value by any means.
PD18 | *DO6 | Output signal device selection 6 (CN1-49) 0002h Refer to O O O
Any output signal can be assigned to the CN1-49 pin. name
In the initial setting, RD is assigned to the pin. and
The devices that can be assigned and the setting method function
are the same as in parameter No.PD13. column.
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Do not change this value by any means.

) Initial . Setting Control mode
No. | Symbol Name and function Unit —
value range [Position| Speed | Torque
PD19 | *DIF | Input filter setting 0002h Refer to O O O
Select the input filter. name
and
0j0]0] |
. ) lumn.
—I: Input signal filter colu
If external input signal causes chattering
due to noise, etc., input filter is used to
suppress it.
0: None
1: 1.777[ms]
2: 3.555[ms]
3:5.333[ms]
PD20 | *DOP1 | Function selection D-1 0000h Refer to
Select the stop processing at forward rotation stroke end name
(LSP)/reverse rotation stroke end (LSN) OFF and the base and
circuit status at reset (RES) ON. function
ofo] | | o
—[ How to make a stop when forward rotation stroke| | \ | |- =-=-=-=4-----RK\""""--
end (LSP) - reverse rotation stroke end (LSN) O O
is valid. (Refer to Section 5.4.3.)
0: Sudden stop
1: Slow stop
Selection of base circuit status at reset (RES) ON - b """ é """ C_)_ -
0: Base circuit switched off
1: Base circuit not switched off
PD21 For manufacturer setting 0000h
Do not change this value by any means.
PD22 | *DOP3 | Function selection D-3 0000h Refer to O
Set the clear (CR). name
lojofo] | o
function
—[ Clear (CR) selection column.
0: Droop pulses are cleared on the leading
edge.
1: While on, droop pulses are always cleared.
PD23 For manufacturer setting 0000h
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—[Setting of alarm code output
Connector pins of CN1

Set value

22 [ 23 ] 24

0 Alarm code is not output.

1 Alarm code is output at alarm occurrence.

(Note) Alarm code

CN1

CN1
pin 22| pin 23 |pin 24

Alarm

display Name

CN1

88888 | Watchdog

AL.12 | Memory error 1

AL.13 | Clock error

AL.15 | Memory error 2

0 AL.17 | Board error 2

AL.19 [ Memory error 3

AL.37 | Parameter error

AL.8A

Serial communication time-out error

AL.8E | Serial communication error

AL.30 | Regenerative error

AL.33 | Overvoltage

0 AL.10 | Undervoltage

AL.45 | Main circuit device overheat

AL.46 | Servo motor overheat

AL.47 | Cooling fan alarm

AL.50 | Overload 1

AL.51 | Overload 2

AL.24 | Main circuit

AL.32 | Overcurrent

AL.31 | Overspeed

1 AL.35 | Command pulse frequency error

AL.52 | Error excessive

AL.16 | Encoder error 1

AL.1A | Motor combination error

AL.20 | Encoder error 2

AL.25 | Absolute position erase

Note. 0: off
1:0on
A parameter alarm (AL. 37) occurs if the alarm

code output is selected with parameter No.
PA03 set to "[OOMO1" and the DIO-based
absolute position detection system selected.

L— Selection of output device at warning occurrence
Select the warning (WNG) and trouble (ALM) output status
at warning occurrence.

Setting (Note) Device status
1
WNG 0
0 1 7
ALM 0 R
Warning occurrence
1
WNG 0 !
1 1
ALM 0
Warning occurrence
Note. 0: off
1:on

) Initial . Setting Control mode
No. [ Symbol Name and function Unit -
value range [Position| Speed | Torque
PD24 | *DOPS5 | Function selection D-5 0000h Refer to O O O
Select the alarm code and warning (WNG) outputs. name
o
function
column.
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) Initial . Setting Control mode
No. | Symbol Name and function Unit —
value range [Position| Speed | Torque
PD25 For manufacturer setting 0000h
PD26 Do not change this value by any means. 0000h
PD27 0000h
PD28 0000h
PD29 0000h
PD30 0000h

5.4.3 Using forward/reverse rotation stroke end to change the stopping pattern

The stopping pattern is factory-set to make a sudden stop when the forward/reverse rotation stroke end is
made valid. A slow stop can be made by changing the parameter No.PD20 value.

Parameter No.PD20 setting Stopping method
Oooo Sud.d.en stop .
(initial value) Position control mode : Motor stops with droop pulsgs cleared.
Speed control mode : Motor stops at deceleration time constant of zero.
Slow stop
Position control mode : The motor is decelerated to a stop in accordance with the parameter
Oo0OO: No.PBO03 value.

Speed control mode : The motor is decelerated to a stop in accordance with the parameter
No.PCO02 value.
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6. DISPLAY AND OPERATION SECTIONS

6. DISPLAY AND OPERATION SECTIONS

6.1 Overview

The MR-J3-A servo amplifier has the display section (5-digit, 7-segment LED) and operation section (4
pushbuttons) for servo amplifier status display, alarm display, parameter setting, etc.

The operation section and display data are described below.

MO || UP || DO |ISET

5-digit LED Displays data.

C (0
C OZ =

s, \
Tl | ¥
Al

MODE Display mode change ( (
Low/High switching ( (

UP Display/data scrolling

Decimal LED Displays the decimal points, alarm presence/absence, etc.

" .
- - Lit to indicate the decimal point.
U

L Decimal point

i i - -
DOWN Display/data scrolling ( ( -‘ .‘ '-‘ Lit to indicate a negative when "-"
SET  Display/data determination «C .0 (negative) cannot be displayed.
Data clear _
C ((T0
Flickers to indicate alarm occurrence.
C O T
- -
( ( -‘ .‘ .-‘ Flickers to indicate the test operation
q ) q (. mode.
-\ 4
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6.2 Display sequence

Press the "MODE" button once to shift to the next display mode. Refer to section 6.3 and later for the
description of the corresponding display mode.
To refer to or set the gain filter parameters, extension setting parameters and I/O setting parameters, make
them valid with parameter No.PA19 (parameter write disable).

Display mode transition Initial screen Function Reference
Servo status display.
; Status display ) | | )™ [C ] appears at power-on. (Note)
' Section 6.3
AR
Sequence display, external signal display, forced
v — output signal (DO), test operation, software
( Diagnosis ) - -‘ - - .- version display, VC automatic offset, servo motor Section 6.4
' "l "l ' series ID display, servo motor type ID display,
servo motor encoder ID display, parameter write
inhibit, next deactivation display.
Current alarm display, alarm history display,
." . parameter error No. display, point table error No.
( Alarm ) '-' ' = == | display. Section 6.5
AR
Display and setting of basic setting parameters.
@ button v \_/ -, -
MODE Basic setting .-‘ .-‘ . ‘ ‘
4 parameters ' ' ' "' '
Display and setting of gain filter parameters.
A 4 N/ \_/
Gain/filter .-‘ .- . ‘ ‘
parameters ' Ll "' |
Display and setting of extension setting Section 6.6
\p/ NN arameters.
Extension setting .-‘ . . ‘ ' P
parameters ' ' ' ( |
A AR
Display and setting of I/O setting parameters.
\ 4 \_/ \_/
1/0 setting .-‘ -‘ . ‘ ‘
( parameters ) ' ' ' ' ' '
AR AR

Note. When the axis name is set to the servo amplifier using MR Configurator, the axis name is displayed and the servo status is then

displayed.
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6.3 Status display

The servo status during operation is shown on the 5-digit, 7-segment LED display. Press the "UP" or "DOWN"
button to change display data as desired. When the required data is selected, the corresponding symbol

appears. Press the "SET" button to display its data. At only power-on, however, data appears after the symbol
of the status display selected in parameter No.PC36 has been shown for 2[s].
The servo amplifier display shows the lower five digits of 16 data items such as the motor speed.

6.3.1 Display transition

After choosing the status display mode with the "MODE" button, pressing the "UP" or "DOWN" button changes

the display as shown below.

To Bus voltage
7S 'y
| : I
I
\f Cumulative feedback : (
) pulse ! (|
AR | AR
A | A
| ! | | }
ol
— Servo motor speed i —
) DR
I
: ! | ! !
N4 : \_d
.- Droop pulse : )
- D
i i 3 i
L | 1
.:‘ Cumulative command ﬁ i .' .-‘ ‘
) pulse 6?, e U
I
: i S ]
Il 1
® = —
- Command pulse DOWN . .-' -'
I
) frequency | L P L
7 Y 1 [
| ! | | ;
.' Analog speed command | ) .'
'- voltage ! ' -
Analog speed limit voltage I - A'
x : f i
: i ! L
. ‘ Analog torque command | ‘ .'
) voltage : '- )
-' Analog torque limit voltage | " .
: i A ]
I : |
) I
Regenerative load ratio I Sl N
- IR
X ! x
| | ; | }
! I

Effective load ratio

Peak load ratio

Instantaneous torque

Within one-revolution position
(1 pulse unit)

Within one-revolution position
(100 pulse unit)

ABS counter

Load inertia moment ratio

Bus voltage

To Cumulative feedback pulse
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6.3.2 Display examples

The following table lists display examples.

Item

Status

Displayed data

Servo amplifier display

Servo motor
speed

Forward rotation at 2500r/min

Reverse rotation at 3000r/min

Reverse rotation is

indicated by "-".

Load inertia
moment

15.5 Multiplier (* 1)

ABS counter

- N -

11252rev ' ' -' .- -'
UL D P D

AP i

—12566rev l. '-. ‘l. '-l, '-l
[ A S

Negative value is indicated by the lit decimal points in the upper four digits.
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6.3.3 Status display list

POINT

- Refer to appendix 3 for the measurement point.

The following table lists the servo statuses that may be shown.

) e Display
Name Symbol Unit Description
range
Cumulative feedback C pulse [ Feedback pulses from the servo motor encoder are counted and —99999
pulses displayed. The values in excess of 2299999 can be counted. However, the to
counter shows only the lower five digits of the actual value since the servo | 99999
amplifier display is five digits. Press the "SET" button to reset the display
value to zero.
The value of minus is indicated by the lit decimal points in the upper four
digits.
Servo motor speed r r/min [ The servo motor speed is displayed. —7200
The value rounded off is displayed in X0.1r/min. to
7200
Droop pulses E pulse [ The number of droop pulses in the deviation counter is displayed. When —99999
the servo motor is rotating in the reverse direction, the decimal points in to
the upper four digits are lit. 99999
The values in excess of 99999 can be counted. However, the counter
shows only the lower five digits of the actual value since the servo
amplifier display is five digits.
The number of pulses displayed is in the encoder pulse unit.
Cumulative command P pulse [ The position command input pulses are counted and displayed. —99999
pulses As the value displayed is not yet multiplied by the electronic gear to
(CMX/CDV), it may not match the indication of the cumulative feedback 99999
pulses.
The values in excess of 99999 can be counted. However, the counter
shows only the lower five digits of the actual value since the servo
amplifier display is five digits.
Press the "SET" button to reset the display value to zero. When the servo
motor is rotating in the reverse direction, the decimal points in the upper
four digits are lit.
Command pulse n kpps The frequency of the position command input pulses is displayed. —1500
frequency The value displayed is not multiplied by the electronic gear (CMX/CDV). to
1500
Analog speed F \% (1) Torque control mode —10.00
command voltage Analog speed limit (VLA) voltage is displayed. to
Analog speed limit (2) Speed control mode 10.00
voltage Analog speed command (VC) voltage is displayed.
Analog torque U \% (1) Position control mode, speed control mode 0
command voltage Analog torque limit (TLA) voltage is displayed. to
Analog torque limit 10.00
voltage (2) Torque control mode —8.00
Analog torque command (TLA) voltage is displayed. to
+8.00
Regenerative load ratio L % The ratio of regenerative power to permissible regenerative power is 0
displayed in %. to
100
Effective load ratio J % The continuous effective load current is displayed. 0
The effective value in the past 15 seconds is displayed relative to the to
rated current of 100%. 300

6-5
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. - Display
Name Symbol Unit Description
range
Peak load ratio b % The maximum current is displayed. 0
The highest value in the past 15 seconds is displayed relative to the rated to
current of 100%. 400
Instantaneous torque T % Torque that occurred instantaneously is displayed. 0
The value of the torque that occurred is displayed in real time relative to to
the rate torque of 100%. 400
Within one-revolution Cyl pulse [ Position within one revolution is displayed in encoder pulses. 0
position low The value returns to 0 when it exceeds the maximum number of pulses. to
However, the counter shows only the lower five digits of the actual value 99999
since the servo amplifier display is five digits.
The value is incremented in the CCW direction of rotation.
Within one-revolution Cy2 100 The within one-revolution position is displayed in 100 pulse increments of 0
position high pulse [ the encoder. to
The value returns to 0 when it exceeds the maximum number of pulses. 2621
The value is incremented in the CCW direction of rotation.
ABS counter LS rev Travel value from the home position in the absolute position detection —32768
systems is displayed in terms of the absolute position detectors counter to
value. 32767
Load inertia moment dc Multiplier [ The estimated ratio of the load inertia moment to the servo motor shaft 0.0
ratio (x10™") |inertia moment is displayed. to
300.0
Bus voltage Pn \ The voltage (across P+-N—) of the main circuit converter is displayed. 0
to
900

6.3.4 Changing the status display screen

The status display item of the servo amplifier display shown at power-on can be changed by changing the

parameter No.PC36 settings.

The item displayed in the initial status changes with the control mode as follows.

Control mode Status display at power-on
Position Cumulative feedback pulses
Position/speed Cumulative feedback pulses/servo motor speed
Speed Servo motor speed
Speed/torque Servo motor speed/analog torque command voltage
Torque Analog torque command voltage
Torque/position Analog torque command voltage/cumulative feedback pulses
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6.4 Diagnostic mode

Name Display Description
' .- Not ready.
'- '-' — '-' '- Indicates that the servo amplifier is being initialized or an alarm has
— — occurred.
Sequence
' Ready.

Indicates that the servo was switched on after completion of
initialization and the servo amplifier is ready to operate.

External I/O signal display

Refer to section 6.7.

Indicates the ON-OFF states of the external I/O signals.
The upper segments correspond to the input signals and the lower
segments to the output signals.

Lit: ON

Extinguished: OFF

Output signal (DO) forced -' -— = == - The digital output signal can be forced on/off. For more information,
output 1 I U ) U |referto section 6.8.
.- .- .- .- JOG operation can be performed when there is no command from
JOG ' .
. — - the external command device.
operation ) — ) | _ _
For details, refer to section 6.9.2.
Positioning operation can be performed when there is no command
N4 N4 \__4 N4 A/
Positioning . ._ |- . -' from the external command device.
operation ' '_ -l ' '- The MR Configurator is required for positioning operation.
For details, refer to section 6.9.3.
— = — Without connection of the servo motor, the servo amplifier provides
Test Motorless . .- ._ . -' output signals and displays the status as if the servo motor is running
operation operation ' L -l ' -l actually in response to the input device.
mode For details, refer to section 6.9.4.
Machine —_ Merely connecting the servo amplifier allows the resonance point of
. . . . . ' the mechanical system to be measured.
analyzer e - -— ) . . . .
) ' ' | ' | | The MR Configurator is required for machine analyzer operation.
operation — - ) )
For details, refer to section 12.8.
Simple diagnosis as to correct function of the input/output interface of
Amplifier .- .- .' .- .- the servo amplifier can be made. To diagnose the amplifier, the
. P . Nt == | | diagnosis cable (MR-J3ACHECK) and MR Configurator are
diagnosis ' ' { ' {
— am" | | necessary.
For details, refer to section 12.8.

N7 N/
Software version low — .-' . ' Indicates the version of the software.
) UL
. RN .
Software version high — ' ' ' Indicates the system number of the software.

Automatic

VC offset

If offset voltages in the analog circuits inside and outside the servo
amplifier cause the servo motor to rotate slowly at the analog speed
command (VC) or analog speed limit (VLA) of 0V, this function
automatically makes zero-adjustment of offset voltages.

When using this function, make it valid in the following procedure.
Making it valid causes the parameter No.PC37 value to be the
automatically adjusted offset voltage.

1) Press "SET" once.

2) Set the number in the first digit to 1 with "UP"/"DOWN".

3) Press "SET".

This function cannot be used if the input voltage of VC or VLA is
—0.4V or less, or +0.4V or more.
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Name Display Description
Press the "SET" button to show the series ID of the servo motor
- N/
) . ' ' . ' currently connected.
Servo motor series 1D - - Lo . .
' | '_ '_l For indication details, refer to the Servo Motor Instruction Manual
(Vol.2).
Press the "SET" button to show the type ID of the servo motor
- N/
. ' ' . ' currently connected.
Servo motor type ID o - T ) .
) = '_l For indication details, refer to the Servo Motor Instruction Manual

(Vol.2).

Servo motor encoder ID

Press the "SET" button to show the encoder ID of the servo motor
currently connected.

For indication details, refer to the Servo Motor Instruction Manual
(Vol.2).

For manufacturer setting

For manufacturer setting

For manufacturer setting

For manufacturer setting

6.5 Alarm mode

The current alarm, past alarm history and parameter error are displayed. The lower 2 digits on the display
indicate the alarm number that has occurred or the parameter number in error. Display examples are shown

below.
Name Display Description
() :
1) == == | |Indicates no occurrence of an alarm.
Current alarm
6 -_&| | Indicates the occurrence of overvoltage (AL.33).
i' t '_A .-=X| | Flickers at occurrence of the alarm.
oo o | .
‘R 11 Indicates that the last alarm is overload 1 (AL.50).
N — : : :
'—: : —: —: Indicates that the second alarm in the past is overvoltage (AL.33).
.:':' (1 Indi hat the third al in th is und I AL.10
) L ndicates that the third alarm in the past is undervoltage (AL.10).
Alarm history
I — : . :
'-: -: -: : Indicates that the fourth alarm in the past is overspeed (AL.31).
(0 , o .
'-| -| == == | [Indicates that there is no fifth alarm in the past.
I : o .
'-l -l == == | [Indicates that there is no sixth alarm in the past.
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Name Display Description

— - - Indicates no occurrence of parameter error (AL.37).

Parameter error No.

) : { Indicates that the data of parameter No.PA12 is faulty.

Functions at occurrence of an alarm
(1) Any mode screen displays the current alarm.

(2) Even during alarm occurrence, the other screen can be viewed by pressing the button in the operation
area. At this time, the decimal point in the fourth digit remains flickering.

(3) For any alarm, remove its cause and clear it in any of the following methods (for clearable alarms, refer to
section 9.1).

(a) Switch power OFF, then ON.
(b) Press the "SET" button on the current alarm screen.

(c) Turn on the alarm reset (RES).
(4) Use parameter No.PC18 to clear the alarm history.

(5) Pressing "SET" on the alarm history display screen for 2s or longer shows the following detailed information
display screen. Note that this is provided for maintenance by the manufacturer.

(6) Press "UP" or "DOWN" to move to the next history.
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6.6 Parameter mode

POINT

- To use the I/O setting parameters, change the parameter No.PA19 (parameter
write inhibit value. (Refer to section 5.1.1)
= The I/O signal settings can be changed using the 1/O setting parameter No.PD03
to PD08, PD10 to PD16, PD18.

6.6.1 Parameter mode transition

After choosing the corresponding parameter mode with the "MODE" button, pressing the "UP" or "DOWN"

button changes the display as shown below.

To status display mode <

Basic setting
parameters

{

®
MODE
Gainffilter Extension setting I/O setting
parameters parameters parameters

—

f

Parameter No.PCO1

Parameter No.PB0O1
_ 112

Parameter No.PB02

Parameter No.PC02

Parameter No.PD02

-

3 ®

C
o

DOWN

|
|
Parameter No.PA18

Parameter No.PB44

Parameter No.PC49

Parameter No.PD29
11 _l

Parameter No.PA19

h

Parameter No.PB45

i

Parameter No.PC50

ﬁ

Parameter No.PD30

b
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6.6.2 Operation example

(1) Parameters of 5 or less digits
The following example shows the operation procedure performed after power-on to change the control
mode (Parameter No.PAQ1) into the speed control mode. Press "MODE" to switch to the basic setting
parameter screen.

® ®© ®
Press MODE four times. Select parameter No.8 with UP or DOWN.
N7
:-‘ ------ The parameter number is displayed.
Press UP or DOWN to change the number.
®
SIRERY> Press SET twice.
E."E - S
S LR The set value of the specified parameter number flickers.
s :
®
Press UP twice.
N 2
. ‘ E B EEEEXE During flickering, the set value can be changed.
L' | ®© @
Use UP or DOWN.
(OO0 2: Speed control mode)
®

Press SET to enter.

To shift to the next parameter, press the "UP" or "DOWN" button.
When changing the parameter No.PAO1 setting, change its set value, then switch power off once and
switch it on again to make the new value valid.
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(2) Parameters of 6 or more digits
The following example gives the operation procedure to change the electronic gear numerator (parameter
No.PAO06) to "123456".

(Note)
'-
® ®© ®
@ Press MODE three times. Press UP or DOWN to choose parameter No.PAO6.
\_/ \ 7 \ o/ \_d
A =TI
- '-' Press SET once.
Setting of upper 1 digits ® {L Setting of lower 4 digits
- — Press MODE once.
b ( (
)t ® - {
@ Press SET once. @
- = \mr'E
. ‘ + » The screen flickers. « « « « « ‘
= - t
®© @
Press UP or DOWN to
change the setting.
- = =Y
‘-‘ -‘.-‘.-.-
. ® P o e e
U Press SET once. U
-~ ‘ " « «Enter the setting. « + + + « « " I ‘ I' I'
o DI T
o Press MODE once. - - - -

Note. The example assumes that the status display screen that appears at power-on has been set to the servo
motor speed in parameter No.PC36.
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6.7 External 1/0O signal display
The ON/OFF states of the digital /O signals connected to the servo amplifier can be confirmed.

(1) Operation
After power-on, change the display mode to the diagnostic mode using the "MODE" button.

Ngh ®
Press UP once.

- External I/O signal display screen

n
-
n
-
n

-
o
=
=
a

(2) Display definition
The 7-segment LED segments and CN1 connector pins correspond as shown below.

CNl CNl CNl CNl CNl CNl CNl CNl
\ \ \— \— \—
Input signals
Always lit ———»
Output signals {
: LN LN LN
CNl CNl CNl CNl CNl CNl CNl
Lit: ON

Extinguished: OFF

The LED segment corresponding to the pin is lit to indicate ON, and is extinguished to indicate OFF.
The signals corresponding to the pins in the respective control modes are indicated below.
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(&) Control modes and I/O signals

Signal (Note 2) Symbols of 1/O signals in control modes Related
Connector Pin No. input/output b pIS s ST - - parameter
(Note 1) 1/0

15 | SON SON SON SON SON SON No.PDO03

16 [ —/SP2 SP2 SP2/SP2 SP2 SP2/— No.PD04

17 | PC PC/ST1 ST1 ST1/RS2 RS2 RS2/PC No.PD05

18 [ TL TL/ST2 ST2 ST2/RS1 RS1 RS1/TL No.PD06

19 | RES RES RES RES RES RES No.PDO7

22 O INP INP/SA SA SA/— —/INP No.PD13

23 O ZSP ZSP ZSP ZSP ZSP ZSP No.PD14

24 O INP INP/SA SA SA/— —/INP No.PD15
CN1 25 O TLC TLC TLC TLC/VLC VLC VLC/TLC No.PD16

33 O OP OP OP OP OP OP

41 | CR CR/SP1 SP1 SP1/SP1 SP1 SP1/CR No.PD08

42 | EMG EMG EMG EMG EMG EMG

43 | LSP LSP LSP LSP/— —/LSP No.PD10

44 | LSN LSN LSN LSN/— —/LSN No.PD11

45 [ LOP LOP LOP LOP LOP LOP No.PD12

48 O ALM ALM ALM ALM ALM ALM

49 O RD RD RD RD RD RD No.PD18

Note 1. I: Input signal, O: Output signal
2. P: Position control mode, S: Speed control mode, T: Torque control mode, P/S: Position/speed control change mode,
S/T: Speed/torque control change mode, T/P: Torque/position control change mode

(b) Symbol and signal names

Symbol Signal name Symbol Signal name
SON Servo-on RES Reset
LSP Forward rotation stroke end EMG Emergency stop
LSN Reverse rotation stroke end LOP Control change
CR Clear TLC Limiting torque
SP1 Speed selection 1 VLC Limiting speed
SP2 Speed selection 2 RD Ready
PC Proportion control ZSP Zero speed detection
ST1 Forward rotation start INP In-position
ST2 Reverse rotation start SA Speed reached
RS1 Forward rotation selection ALM Trouble
RS2 Reverse rotation selection OoP Encoder Z-phase pulse (open collector)
TL External torque limit selection




(3) Display data at initial values

(a) Position control mode

6. DISPLAY AND OPERATION SECTIONS

PC(CN1-17)
TL(CN1-18)
LOP(CN1-45)
EMG(CN1-42)

=

CR(CN1-41)

RES(CN1-19)
SON(CN1-15)
LSN(CN1-44)
LSP(CN1-43)

it

OP(CN1-33) | RD(CN1-49)
ALM(CN1-48) INP(CN1-24)

(b) Speed control mode
SP2(CN1-16)

ST1(CN1-17)

ST2(CN1-18)
LOP(CNZ1-45)
EMG(CN1-42)

Input
Output

OP(CN1-33)
ALM(CN1-48)

@:
-

<

)

(c) Torque control mode

SP2(CN1-16)
RS2(CN1-17)

RS1(CN1-18)
LOP(CN1-45)
EMG(CN1-42)

Input
Output

OP(CN1-33)
ALM(CN1-48)

—_—

|
I

;2

I

L

I

-
=

L

ZSP(CN1-23)
TLC(CN1-25)
INP(CN1-22)

SP1(CN1-41)
RES(CN1-19)
SON(CN1-15)
LSN(CN1-44)
LSP(CN1-43)

Lit:

RD(CN1-49)
SA(CN1-24)
ZSP(CN1-23)
TLC(CN1-25)
SA(CN1-22)

SP1(CN1-41)
RES(CN1-19)
SON(CNZ1-15)

Lit: ON

RD(CN1-49)
ZSP(CN1-23)
VLC(CN1-25)

H

Extinguished: OFF

ON
Extinguished: OFF

Extinguished: OFF
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6.8 Output signal (DO) forced output

POINT

- When the servo system is

electromagnetic brake interlock (MBR) by the DO forced output after assigning it to
connector CN1 will release the electromagnetic brake, causing a drop. Take drop
preventive measures on the machine side.

used in a vertical lift application, turning on the

The output signal can be forced on/off independently
wiring check, etc. This operation must be performed i

Operation

of the servo status. This function is used for output signal
n the servo off state by turning off the servo-on (SON).

After power-on, change the display mode to the diagnostic mode using the "MODE" button.

-

\

L O I O

®

Press UP twice.

®

Press SET for longer than 2 seconds.

Switch on/off the signal below the lit segment.

P oo

CN1 CNl CNl CNl CN1 CNl CNl

33 4@2 25 23 24 49
O N A

N

N

)

PammnY
PammnY

.

O o
0 0 00 00
=
0w o

~—

)

\

—J

P
Pt

Always lit

Indicates the ON/OFF of the output signal. The correspondences
between segments and signals are as in the output signals of the
external I/O signal display.

(Lit: ON, extinguished: OFF)

®

Press MODE once.

The segment above CN1-pin 24 is lit.

®

Press UP once.

CN1-pin 24 is switched on.
(CN1-pin 24-DOCOM conduct.)

®

Press DOWN once.

CN1-pin 24 is switched off.

®

Press SET for longer than 2 seconds.
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6.9 Test operation mode

= The test operation mode is designed to confirm servo operation. Do not use it for
actual operation.
CAUTION

If any operational fault has occurred, stop operation using the emergency stop
(EMG) signal.

POINT

- The test operation mode cannot be used in the absolute position detection system
by DIO (parameter No.PA03: C1I1).

- The MR Configurator is required to perform positioning operation.
- Test operation cannot be performed if the servo-on (SON) is not turned OFF.

6.9.1 Mode change

After power-on, change the display mode to the diagnostic mode using the "MODE" button. Choose JOG
operation/motor-less operation in the following procedure.

ﬂ ® @
Press UP three times.
\N_J4

Press UP five times.
e i e
- - N - -
O B VL )
B ® ]
Press SET for longer than Press SET for longer than 2s.
(0 ( 2 ( (i
'- - ' ------ When this screen appears, '- - ' - When this screen is displayed,
-' -' ' ol JOG operation can be -' " " . motor-less operation can be

I performed. ] performed.

Flickers in the test operation mode.
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6.9.2 JOG operation

POINT

- When performing JOG operation, turn ON EMG, LSP and LSN. LSP and LSN can
be set to automatic ON by setting parameter No.PDO1 to "LOCOO".

JOG operation can be performed when there is no command from the external command device.

(1) Operation
The servo motor rotates while holding down the "UP" or the "DOWN?" button. The servo motor stops rotating
by releasing the button. The operation condition can be changed using the MR Configurator. The initial
conditions and setting ranges for operation are listed below.

Item Initial setting Setting range
Speed [r/min] 200 0 to instantaneous permissible speed
Acceleration/deceleration time constant [ms] [ 1000 0 to 50000

How to use the buttons is explained below.

Button Description

Press to start CCW rotation.

"p"
Release to stop.

Press to start CW rotation.

"DOWN"
Release to stop.

If the communication cable is disconnected during JOG operation using the MR Configurator, the servo
motor decelerates to a stop.

(2) Status display
Call the status display screen by pressing the "MODE" button in the JOG operation stand-by status. When
the JOG operation is performed using the “UP” or the “DOWN?" button, the servo status appears on the
display.
The status display screen shifts to the next screen every time the "MODE" button is pressed. For details of
the status display, refer to section 5.3. The status display screen returns to the JOG operation stand-by
screen after one screen cycle. Note that the status display screen cannot be changed by the "UP" or the
"DOWN" button in the JOG operation mode.

(3) Termination of JOG operation
To end the JOG operation, turn the power off once or press the "MODE" button to switch to the next
screen, and then hold down the "SET" button for 2[s] or longer.

6- 18
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6.9.3 Positioning operation

POINT

- MR Configurator is required to perform positioning operation.
- Turn ON EMG when performing positioning operation.

With no command given from the external command device, positioning operation can be executed.

(1) Operation

3% Positioning Mode |T||E”5_<|
a —Motar speed tirriin
) b 200 Forward(Cowy |
{ 0-5900) P > h)
b) - Accelidece] time 1000 ms Beverse(Cit)  —
{0-50000 % i)
c) —Move distance 262144 pulse
(0-99993959 ) )
d) L [ LSF and LEM are automatically turned O, K)
towe until the initial Z-phase signal of the move distance
€) in the mowe direction is turned OR.
Pulse maove distance unit selection Suﬂwarte Tareed )
H || (¢ Command input pulse unit (Electronic gear valid) stog
™ Encaoder pulse unit (Electronic gear invalid) .
Operating status:
9) — Repeated operation Stop
v Make the repeated aperation walid:
Repeatpatiern |, rot (GO -» Rew. rot (Cvyy  »| | REReatpatiam:
/_\M\_/M | m)
Dwiell Time | 20 3
(0.1-50.0y 1 : .
Number of repeats | 1 times _
{1 - 9gam Humberufrepeats.
[ Make the aging function valid imes=10
The SHIFT key can he used for Software farced stops. Close n)

a) Motor speed [r/min]
Enter the servo motor speed into the "Motor speed"” input field.

b) Accel/decel time [ms]
Enter the acceleration/deceleration time constant into the "Accel/decel time" input field.

¢) Move distance [pulse]
Enter the moving distance into the "Move distance" input field.

d) LSP and LSN are automatically turned ON
When setting the external stroke signal to automatic ON, click the check box to make it
valid. When it is not checked, turn ON LSP and LSN externally.

e) Move until the initial Z-phase signal of the move distance in the move direction is turned
ON.
Movement is made until the moving distance is reached and the first Z-phase signal in
the moving direction turns ON.
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f) Pulse move distance unit selection
Select with the option buttons whether the moving distance set in c) is in the command
pulse unit or in the encoder pulse unit.
When the command input pulse unit is selected, the value, which is the set moving

distance multiplied by the electronic gear (g'gi/(), will be the command value. When the
encoder pulse unit is selected, the moving distance is not multiplied by the electronic

gear.

g) Repeat operation
To perform the repeated operation, click the check box of "Make the repeated operation
valid". The next table shows the initial setting and the setting range of the repeated

operation.
Item Initial setting Setting range
Fwd. rot.(CCW)—Rev. rot. (CW)
Fwd. rot.(CCW)—Fwd. rot.(CCW)
Repeat pattern Fwd. rot.(CCW)—Rev. rot. (CW)
Rev. rot. (CW)—Fwd. rot.(CCW)
Rev. rot. (CW)—Rev. rot. (CW)
Dwell time [s] 2.0 0.1to0 50.0
Number of repeats [times] 1 1 to 9999

To perform continuous operation with the repeat pattern and dwell time settings, which
are set by referring to the above table, click the check box of "Make the aging function
valid".

h) Forward/Reverse
Click the "Forward" button to rotate the servo motor in the forward rotation direction.
Click the "Reverse" button to rotate the servo motor in the reverse rotation direction.

i) Pause
Click the "Pause" button during servo motor rotation to temporarily stop the servo motor.
This button is valid during servo motor rotation.

j) Restart
Click the "Restart" button during a temporary stop to restart the servo motor rotation.
This button is valid during a temporary stop of the servo motor.

k) Remaining distance clear
Click the "Remaining distance clear" button during a temporary stop to erase the
remaining distance.
This button is valid during a temporary stop of the servo motor.

[) Software forced stop
Click the "Software forced stop" button during servo motor rotation to make a hard stop.
This button is valid during servo motor rotation.

m) Repeat operation status
Display the operation status, the repeat pattern, and the number of repeats during the
repeated operation.

n) Close
Click the "Close" button to cancel the positioning operation mode and close the window.
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(2) Status display
The status display can be monitored during positioning operation.

6.9.4 Motor-less operation

Without connecting the servo motor, you can provide output signals or monitor the status display as if the servo
motor is running in response to input device. This operation can be used to check the sequence of a host
programmable controller or the like.

(1) Operation
Turn SON off, and then select motor-less operation. After that, perform external operation as in ordinary
operation.

(2) Status display
Change the display to the status display screen by pressing the "MODE" button. (Refer to section 6.2.)
The status screen can be changed by pressing the "UP" or the "DOWN" button. (Refer to section 6.3.)

(3) Termination of motor-less operation
To terminate the motor-less operation, switch power off.
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7. GENERAL GAIN ADJUSTMENT

7. GENERAL GAIN ADJUSTMENT

POINT

= Consider individual machine differences, and do not adjust gain too strictly. It is
recommended to keep the servo motor torque to 90% or less of the maximum
torque of the servo motor during the operation.

* For use in the torque control mode, you need not make gain adjustment.

7.1 Different adjustment methods

7.1.1 Adjustment on a single servo amplifier

The gain adjustment in this section can be made on a single servo amplifier. For gain adjustment, first execute
auto tuning mode 1. If you are not satisfied with the results, execute auto tuning mode 2 and manual mode in

this order.

(1) Gain adjustment mode explanation

Gain adjustment mode

Parameter No.
PAO8 setting

Estimation of load inertia
moment ratio

Automatically set
parameters

Manually set parameters

Always estimated

GD2 (parameter No.PB06)
PG1 (parameter No.PBO07)
PG2 (parameter No.PB08)
VG2 (parameter No.PB09)
VIC (parameter No.PB10)

RSP (parameter No.PA09)

Fixed to parameter No.
PBO06 value

PG1 (parameter No.PBO07)
PG2 (parameter No.PB08)
VG2 (parameter No.PB09)
VIC (parameter No.PB10)

GD2 (parameter No.PBO06)
RSP (parameter No.PA09)

GD2 (parameter No.PBO06)
PG1 (parameter No.PB07)
PG2 (parameter No.PB08)
VG2 (parameter No.PB09)
VIC (parameter No.PB10)

Auto tuning mode 1 0001
(initial value)

Auto tuning mode 2 0002
Manual mode 0003
Interpolation mode 0000

Always estimated

GD2 (parameter No.PB06)
PG2 (parameter No.PB08)
VG2 (parameter No.PB09)
VIC (parameter No.PB10)

PG1 (parameter No.PB07)
RSP (parameter No.PA09)
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(2) Adjustment sequence and mode usage

START

Interpolation Yes

Usage

Used when you want to match

made for 2 or more

axes?
No |

Interpolation mode

| the position gain (PG1)
between 2 or more axes.

\ Normally not used for other

purposes.

Operation |

| Auto tuning mode 1
|

Operation

No

| Auto tuning mode 2
|

| Operation |

<« NO
<

Manual mode r ***************

Allows adjustment by merely
changing the response level
setting.

First use this mode to make

adjustment.

Used when the conditions of
auto tuning mode 1 are not
met and the load inertia
moment ratio could not be
estimated properly, for
example.

You can adjust all gains
manually when you want to do
fast settling or the like.

END

7.1.2 Adjustment using MR Configurator

This section gives the functions and adjustment that may be performed by using the servo amplifier with the

MR Configurator which operates on a personal computer.

Function Description

Adjustment

Machine analyzer With the machine and servo motor coupled,
the characteristic of the mechanical system
can be measured by giving a random
vibration command from the personal
computer to the servo and measuring the

machine response.

* You can grasp the machine resonance frequency and
determine the notch frequency of the machine resonance
suppression filter.

* You can automatically set the optimum gains in response
to the machine characteristic. This simple adjustment is
suitable for a machine which has large machine resonance
and does not require much settling time.

Gain search Executing gain search under to-and-fro
positioning command measures settling
characteristic while simultaneously
changing gains, and automatically searches

for gains which make settling time shortest.

* You can automatically set gains which make positioning
settling time shortest.

Machine simulation Response at positioning settling of a
machine can be simulated from machine

analyzer results on personal computer.

* You can optimize gain adjustment and command pattern
on personal computer.
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7.2 Auto tuning
7.2.1 Auto tuning mode

The servo amplifier has a real-time auto tuning function which estimates the machine characteristic (load
inertia moment ratio) in real time and automatically sets the optimum gains according to that value. This
function permits ease of gain adjustment of the servo amplifier.

(1) Auto tuning mode 1
The servo amplifier is factory-set to the auto tuning mode 1.
In this mode, the load inertia moment ratio of a machine is always estimated to set the optimum gains
automatically.
The following parameters are automatically adjusted in the auto tuning mode 1.

Parameter No. Abbreviation Name
PB06 GD2 Ratio of load inertia moment to servo motor inertia moment
PBO7 PG1 Model loop gain
PB08 PG2 Position loop gain
PB09 VG2 Speed loop gain
PB10 VIC Speed integral compensation

POINT

* The auto tuning mode 1 may not be performed properly if the following
conditions are not satisfied.

- Time to reach 2000r/min is the acceleration/deceleration time constant of 5s or
less.

= Speed is 150r/min or higher.

= The ratio of load inertia moment to servo motor inertia moment is 100 times or
less.

- The acceleration/deceleration torque is 10% or more of the rated torque.

- Under operating conditions which will impose sudden disturbance torque during
acceleration/deceleration or on a machine which is extremely loose, auto tuning
may not function properly, either. In such cases, use the auto tuning mode 2 or
manual mode to make gain adjustment.

(2) Auto tuning mode 2
Use the auto tuning mode 2 when proper gain adjustment cannot be made by auto tuning mode 1. Since
the load inertia moment ratio is not estimated in this mode, set the value of a correct load inertia moment
ratio (parameter No.PB06).
The following parameters are automatically adjusted in the auto tuning mode 2.

Parameter No. Abbreviation Name
PBO7 PG1 Model loop gain
PB08 PG2 Position loop gain
PB09 VG2 Speed loop gain
PB10 VIC Speed integral compensation
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7.2.2 Auto tuning mode basis

The block diagram of real-time auto tuning is shown below.

Load inertia

Automatic setting moment

/

: Encoder
Command + LOOp gains + Current
- PG1, PG2, id control T
VG2,VIC
Current feedback Servo motor
> 4 >
SetOorltoturnon.  Real-timeauto Position/speed
[ [ tuning section . __ feedback
| |
| T T |
| Gain [ Load inertia .
| table — momentratio |,
: Switch  |estimation section ' Speed feedback
L |
Parameter No.PA0O8| Parameter No.PA09 Parameter No.PBOG
Load inertia moment
ratio estimation value
Gain adjustment mode Response
selection setting

When a servo motor is accelerated/decelerated, the load inertia moment ratio estimation section always
estimates the load inertia moment ratio from the current and speed of the servo motor. The results of
estimation are written to parameter No.PBO06 (the ratio of load inertia moment to servo motor). These results
can be confirmed on the status display screen of the MR Configurator section.

If the value of the load inertia moment ratio is already known or if estimation cannot be made properly, chose
the "auto tuning mode 2" (parameter No.PAQ08: 0002) to stop the estimation of the load inertia moment ratio
(Switch in above diagram turned off), and set the load inertia moment ratio (parameter No.PB06) manually.
From the preset load inertia moment ratio (parameter No.PB06) value and response level (parameter No.
PAQ9), the optimum loop gains are automatically set on the basis of the internal gain tale.

The auto tuning results are saved in the EEP-ROM of the servo amplifier every 60 minutes since power-on. At
power-on, auto tuning is performed with the value of each loop gain saved in the EEP-ROM being used as an
initial value.

POINT

- If sudden disturbance torque is imposed during operation, the estimation of the
inertia moment ratio may malfunction temporarily. In such a case, choose the
"auto tuning mode 2" (parameter No.PAO8: 0002) and set the correct load inertia
moment ratio in parameter No.PBO06.

* When any of the auto tuning mode 1 and auto tuning mode settings is changed
to the manual mode 2 setting, the current loop gains and load inertia moment
ratio estimation value are saved in the EEP-ROM.
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7.2.3 Adjustment procedure by auto tuning

Since auto tuning is made valid before shipment from the factory, simply running the servo motor automatically
sets the optimum gains that match the machine. Merely changing the response level setting value as required
completes the adjustment. The adjustment procedure is as follows.

C Auto tuning adjustment )

Acceleration/deceleration repeated

|

oad inertia moment ratio
estimation value stable?

tonditions not satisfied:
(Estimation of load inertia
moment ratio is difficult

Choose the auto tuning mode 2
(parameter No.PA08 : 0002) and
set the load inertia moment ratio
(parameter No.PB06) manually.

v
Adjust response level setting
so that desired response is
achieved on vibration-free level.

Acceleration/deceleration repeated

Requested
performance satisfied?

No

A 4

( To manual mode )
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7.2.4 Response level setting in auto tuning mode

Set the response (The first digit of parameter No.PAQ9) of the whole servo system. As the response level
setting is increased, the track ability and settling time for a command decreases, but a too high response level
will generate vibration. Hence, make setting until desired response is obtained within the vibration-free range.

If the response level setting cannot be increased up to the desired response because of machine resonance
beyond 100Hz, adaptive tuning mode (parameter No.PB01) or machine resonance suppression filter
(parameter No.PB13 to PB16) may be used to suppress machine resonance. Suppressing machine resonance
may allow the response level setting to increase. Refer to section 8.2, 8.3 for adaptive tuning mode and
machine resonance suppression filter.

Setting of parameter No.PA09

Machine characteristic
Response level setting L Machine resonance L . .
Machine rigidity . Guideline of corresponding machine
frequency guideline
1 Low 10.0
2 11.3
A

3 12.7
4 14.3
5 16.1
6 18.1
7 20.4
8 23.0
9 25.9
10 29.2
11 32.9

Large conveyor
12 37.0
13 41.7
14 M 47.0 Arm robot
15 52.9
16 Middle 59.6 General machine
17 67.1 tool conveyor
18 R 75.6 Precision
19 85.2 working

machine
20 95.9
21 108.0 Inserter
Mounter

22 121.7 Bonder
23 137.1
24 154.4
25 173.9
26 195.9
27 220.6
28 248.5
29 279.9
30 M 315.3
31 355.1
32 High 400.0
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7.3 Manual mode 1 (simple manual adjustment)

If you are not satisfied with the adjustment of auto tuning, you can make simple manual adjustment with three
parameters.

POINT

= If machine resonance occurs, adaptive tuning mode (parameter No.PB01) or
machine resonance suppression filter (parameter No.PB13 to PB16) may be
used to suppress machine resonance. (Refer to section 8.3.)

(1) For speed control
(a) Parameters
The following parameters are used for gain adjustment.

Parameter No. Abbreviation Name
PB06 GD2 Ratio of load inertia moment to servo motor inertia moment
PBO7 PG1 Model loop gain
PB09 VG2 Speed loop gain
PB10 VIC Speed integral compensation

(b) Adjustment procedure

Step Operation Description
1 Brief-adjust with auto tuning. Refer to section 7.2.3.
2 Change the setting of auto tuning to the manual mode (Parameter
No.PA08: 0003).
3 Set an estimated value to the ratio of load inertia moment to servo motor

inertia moment. (If the estimate value with auto tuning is correct, setting
change is not required.)

4 Set a slightly smaller value to the model loop gain.
Set a slightly larger value to the speed integral compensation.
5 Increase the speed loop gain within the vibration- and unusual noise-free Increase the speed loop gain.
range, and return slightly if vibration takes place.
6 Decrease the speed integral compensation within the vibration-free range, | Decrease the time constant of the speed
and return slightly if vibration takes place. integral compensation.
7 Increase the model loop gain, and return slightly if overshooting takes Increase the model loop gain.
place.
8 If the gains cannot be increased due to mechanical system resonance or Suppression of machine resonance.

the like and the desired response cannot be achieved, response may be Refer to section 8.2, 8.3.
increased by suppressing resonance with adaptive tuning mode or
machine resonance suppression filter and then executing steps 3 to 7.

9 While checking the rotational status, fine-adjust each gain. Fine adjustment

(c) Adjustment description
1) Speed loop gain (parameter No.PB09)
This parameter determines the response level of the speed control loop. Increasing this value
enhances response but a too high value will make the mechanical system liable to vibrate. The actual
response frequency of the speed loop is as indicated in the following expression.

Speed loop response _ Speed loop gain setting
frequency(Hz) (1+ratio of load inertia moment to servo motor inertia moment) X2
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2) Speed integral compensation (VIC: parameter No.PB10)

To eliminate stationary deviation against a command, the speed control loop is under proportional
integral control. For the speed integral compensation, set the time constant of this integral control.
Increasing the setting lowers the response level. However, if the load inertia moment ratio is large or
the mechanical system has any vibratory element, the mechanical system is liable to vibrate unless
the setting is increased to some degree. The guideline is as indicated in the following expression.

Speed integral compensation S
setting(ms)

2000 to 3000

~ Speed loop gain setting/ (1+ ratio of load inertia moment to

servo motor inertia moment setting)

(2) For position control
(a) Parameters
The following parameters are used for gain adjustment.

Parameter No. Abbreviation

Name

PB06 GD2 Ratio of load inertia moment to servo motor inertia moment

PBO7 PG1 Model loop gain

PB08 PG2 Position loop gain

PB09 VG2 Speed loop gain

PB10 VIC Speed integral compensation

(b) Adjustment procedure

Step

Operation

Description

1

Brief-adjust with auto tuning. Refer to section 7.2.3.

2

Change the setting of auto tuning to the manual mode (Parameter
No.PA08: 0003).

Set an estimated value to the ratio of load inertia moment to servo motor
inertia moment. (If the estimate value with auto tuning is correct, setting
change is not required.)

Set a slightly smaller value to the model loop gain and the position loop
gain.
Set a slightly larger value to the speed integral compensation.

Increase the speed loop gain within the vibration- and unusual noise-free
range, and return slightly if vibration takes place.

Increase the speed loop gain.

Decrease the speed integral compensation within the vibration-free range,
and return slightly if vibration takes place.

Decrease the time constant of the speed
integral compensation.

Increase the position loop gain, and return slightly if vibration takes place.

Increase the position loop gain.

Increase the model loop gain, and return slightly if overshooting takes
place.

Increase the position loop gain.

If the gains cannot be increased due to mechanical system resonance or
the like and the desired response cannot be achieved, response may be
increased by suppressing resonance with adaptive tuning mode or
machine resonance suppression filter and then executing steps 3 to 8.

Suppression of machine resonance.
Refer to section 8.2 = 8.3.

10

While checking the settling characteristic and rotational status, fine-adjust
each gain.

Fine adjustment
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(c) Adjustment description
1) Model loop gain (parameter No.PB07)
This parameter determines the response level of the model loop. Increasing position loop gain 1
improves track ability to a position command but a too high value will make overshooting liable to
occur at the time of settling.

Model loop gain . Speed loop gain setting y (lt l)
guideline ~ (1+ratio of load inertia moment to servo motor inertia moment) 4 0 8

2) Speed loop gain (VG2: parameter No.PB09)
This parameter determines the response level of the speed control loop. Increasing this value
enhances response but a too high value will make the mechanical system liable to vibrate. The actual
response frequency of the speed loop is as indicated in the following expression.

Speed loop response Speed loop gain setting
frequency (Hz) ~ (1+ratio of load inertia moment to servo motor inertia moment) x 2n

3) Speed integral compensation (parameter No.PB10)
To eliminate stationary deviation against a command, the speed control loop is under proportional
integral control. For the speed integral compensation, set the time constant of this integral control.
Increasing the setting lowers the response level. However, if the load inertia moment ratio is large or
the mechanical system has any vibratory element, the mechanical system is liable to vibrate unless
the setting is increased to some degree. The guideline is as indicated in the following expression.

Speed integral S 2000 to 3000

compensation setting (ms) ~ Speed loop gain setting/(1+ ratio of load inertia moment to
servo motor inertia moment 2 setting)
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7.4 Interpolation mode

The interpolation mode is used to match the position loop gains of the axes when performing the interpolation
operation of servo motors of two or more axes for an X-Y table or the like. In this mode, manually set the model
loop gain that determines command track ability. Other parameters for gain adjustment are set automatically.

(1) Parameter
(a) Automatically adjusted parameters
The following parameters are automatically adjusted by auto tuning.

Parameter No. Abbreviation Name
PB06 GD2 Ratio of load inertia moment to servo motor inertia moment
PB08 PG2 Position loop gain
PB09 VG2 Speed loop gain
PB10 VIC Speed integral compensation

(b) Manually adjusted parameters
The following parameters are adjustable manually.

Parameter No. Abbreviation Name
PBO7 PG1 Model loop gain

(2) Adjustment procedure

Step Operation Description

1 Set to the auto tuning mode. Select the auto tuning mode 1.

During operation, increase the response level setting (parameter

2 No.PAQ9), and return the setting if vibration occurs. Adjustment in auto tuning mode 1.
3 Check the values of model loop gain. Check the upper setting limits.
4 Set the interpolation mode (parameter No.PA08: 0000). Select the interpolation mode.
Set the model loop gain of all the axes to be interpolated to the same
5 value. At that time, adjust to the setting value of the axis, which has the Set model loop gain.

smallest model loop gain.

Looking at the interpolation characteristic and rotation status, fine-adjust . .
6 . ) Fine adjustment.
the gains and response level setting.

(3) Adjustment description
(&) Model loop gain (parameter No.PB07)
This parameter determines the response level of the position control loop. Increasing model loop gain
improves track ability to a position command but a too high value will make overshooting liable to occur
at the time of settling. The droop pulses are determined by the following expression.

Rotation speed (r/min)

60
Model loop gain setting

X 262144 (pulse)

Droop pulses (pulse) =
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7.5 Differences between MELSERVO-J2-Super and MELSERVO-J3 in auto tuning

To meet higher response demands, the MELSERVO-J3 series has been changed in response level setting
range from the MELSERVO-J2-Super series. The following table lists comparison of the response level setting.

MELSERVO-J2-Super MELSERVO-J3
Parameter No.2 setting Guideline for machine resonance Parameter No.PA9 setting Guideline for machine resonance
frequency [Hz] frequency [Hz]
1 10.0
2 11.3
3 12.7
[ 15 4 14.3
5 16.1
6 18.1
aoOda2 20 7 20.4
8 23.0
a0oos 25 9 25.9
Ooo04 30 10 29.2
11 32.9
Ooons 35 12 37.0
13 41.7
O00e6 45 14 47.0
oogdz 55 15 52.9
16 59.6
Oooads 70 17 67.1
18 75.6
] i) 85 19 85.2
20 95.9
O0O0A 105 21 108.0
22 121.7
ooas 130 23 137.1
OOooc 160 24 154.4
25 173.9
OO0 200 26 195.9
27 220.6
O00e 240 28 248.5
29 279.9
oaor 300 30 315.3
31 355.1
32 400.0

Note that because of a slight difference in gain adjustment pattern, response may not be the same if the
resonance frequency is set to the same value.
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8. SPECIAL ADJUSTMENT FUNCTIONS

8. SPECIAL ADJUSTMENT FUNCTIONS

POINT

= The functions given in this chapter need not be used generally. Use them if you
are not satisfied with the machine status after making adjustment in the methods
in chapter 7.

If a mechanical system has a natural resonance point, increasing the servo system response level may cause
the mechanical system to produce resonance (vibration or unusual noise) at that resonance frequency.

Using the machine resonance suppression filter and adaptive tuning can suppress the resonance of the
mechanical system.

8.1 Function block diagram

Speed Servo
pete | Parameter Parameter Low-pass Parameter motor
+ contro No.PB01 No.PB16 [  fiter - No.PB23
r—-=-=" r=——=-=" r—-—---
Exaba L B0R0_ o OO0
Machine resonance ! [ 1 1 1 T
suppression filter 1 — o N C(():rlrjlrnrﬁeanr:d
Filter tuning Machine resonance
suppression filter 2 | | Manual
mode OoOdi ! o ool setting OO0 Encoder
{ anual mode |
oood2

8.2 Adaptive filter I

(1) Function
Adaptive filter I (adaptive tuning) is a function in which the servo amplifier detects machine vibration for a
predetermined period of time and sets the filter characteristics automatically to suppress mechanical
system vibration. Since the filter characteristics (frequency, depth) are set automatically, you need not be
conscious of the resonance frequency of a mechanical system.

Machine resonance point _ Machine resonance point
Mechanical Mechanical
system } system |
response ! response !
level
level ; Frequency : Frequency
J L b
| I
1 |
| I
Notch | Notch V
depth V depth .
I
L Frequency L Frequency

Notch frequency

When machine resonance is large and
frequency is low

Notch frequency

When machine resonance is small and
frequency is high
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POINT

- The machine resonance frequency which adaptive filter I (adaptive tuning) can
respond to is about 100 to 2.25kHz. Adaptive vibration suppression control has
no effect on the resonance frequency outside this range.

* Adaptive vibration suppression control may provide no effect on a mechanical
system which has complex resonance characteristics.

(2) Parameters

The adjustment mode of adaptive tuning mode (parameter No.PB01).

Parameter No.PB0O1

[ Adaptive tuning mode selection

Setting

Adaptive tuning mode

Automatically set parameter

0

Filter OFF

(Note)

1

Filter tuning mode

Parameter No.PB13
Parameter No.PB14

2

Manual mode

Note. Parameter No.PB13 and PB14 are fixed to the initial values.
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(3) Adaptive tuning procedure
( Adaptive tuning )

Operation

Yes
Is the target response

reached?

Increase the response setting.

No

Has vibration or unusual noise
occurred?

Execute or re-execute adaptive

tuning. (Set parameter No.PBO1 to

"0001".)

Tuning ends automatically after the |- - - -1 - - If assumption fails after tuning is executed at
predetermined period of time. a large vibration or oscillation, decrease the
(Parameter No.PBO1 turns to "0002" response setting temporarily down to the

or "0000".) vibration level and execute again.

Yes

Has vibration or unusual noise
been resolved?

v v
Decrease the response until vibration| | Using the machine analyzer, set the | Factor )
or unusual noise is resolved. filter manually. - The response has increased to the
| I machine limit.
T * The machine is too complicated to
> provide the optimum filter.
End
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POINT

- "Filter OFF" enables a return to the initial value.

* When adaptive tuning is executed, vibration sound increases as an excitation
signal is forcibly applied for several seconds.

* When adaptive tuning is executed, machine resonance is detected for a
maximum of 10 seconds and a filter is generated. After filter generation, the
adaptive tuning mode automatically shifts to the manual mode.

* Adaptive tuning generates the optimum filter with the currently set control gains.
If vibration occurs when the response setting is increased, execute adaptive
tuning again.

* During adaptive tuning, a filter having the best notch depth at the set control gain
is generated. To allow a filter margin against machine resonance, increase the
notch depth in the manual mode.

8.3 Machine resonance suppression filter

(1) Function
The machine resonance suppression filter is a filter function (notch filter) which decreases the gain of the
specific frequency to suppress the resonance of the mechanical system. You can set the gain decreasing
frequency (notch frequency), gain decreasing depth and width.

Mechanical Machine resonance point
system |
response |
level !
L Frequency
Notch width
Notch
depth Y INotch depth

. Frequenc
Notch frequency 9 Y

You can use the machine resonance suppression filter 1 (parameter No.PB13, PB14) and machine
resonance suppression filter 2 (parameter No.PB15, PB16) to suppress the vibration of two resonance
frequencies. Execution of adaptive tuning in the filter tuning mode automatically adjusts the machine
resonance suppression filter. When filter tuning mode is ON, the filter tuning mode shifts to the manual
mode after the predetermined period of time. The manual mode enables manual setting using the machine
resonance suppression filter 1.

Machine resonance point

Mechanical l
system } |
response | !
level | |
T T Frequency
0
| I
| I
I I
1 |
Notch } |
depth \/ Y
‘ L Frequency

Parameter No.PB01, Parameter No.PB15,
PB13, PB14 PB16

8- 4
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(2) Parameters
(a) Machine resonance suppression filter 1 (parameter No.PB13, PB14)
Set the notch frequency, notch depth and notch width of the machine resonance suppression filter 1
(parameter No.PB13, PB14)
When the "manual mode" is selected in the adaptive tuning mode (parameter No.PB01), the settings of
the machine resonance suppression filter 1 are valid.

(b) Machine resonance suppression filter 2 (parameter No.PB15, PB16)
Setting method for the machine resonance suppression filter 2 (parameter No.PB15, PB16) is same as
for the machine resonance suppression filter 1 (parameter No.PB13, PB14). However, the machine
resonance suppression filter 2 can be set whether the filter tuning mode is valid or not.

POINT

- The machine resonance suppression filter is a delay factor for the servo system.
Hence, vibration may increase if you set a wrong resonance frequency or a too
deep notch.

= If the frequency of machine resonance is unknown, decrease the notch
frequency from higher to lower ones in order. The optimum notch frequency is
set at the point where vibration is minimal.

= A deeper notch has a higher effect on machine resonance suppression but
increases a phase delay and may increase vibration.

- A wider notch has a higher effect on machine resonance suppression but
increases a phase delay and may increase vibration.

- The machine characteristic can be grasped beforehand by the machine analyzer
on the MR Configurator. This allows the required notch frequency and depth to
be determined.
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8.4 Advanced vibration suppression control

(1) Operation

Vibration suppression control is used to further suppress machine side vibration, such as workpiece end
vibration and base shake. The motor side operation is adjusted for positioning so that the machine does not

shake.

Position

— Motor side
— Machine side

> t
Vibration suppression control OFF
(Nomal control)

Position

— Motor side
— Machine side

> t
Vibration suppression control ON

When the advanced vibration suppression control (vibration suppression control tuning mode (parameter
No.PB02)) is executed, the vibration frequency at machine side can automatically be estimated to suppress

machine side vibration.

In the vibration suppression control tuning mode, this mode shifts to the manual mode after positioning
operation is performed the predetermined number of times. The manual mode enables manual setting
using the vibration suppression control vibration frequency setting (parameter No.PB19) and vibration

suppression control resonance frequency setting (parameter No.PB20).

(2) Parameter

Select the adjustment mode of the vibration suppression control tuning mode (parameter No.PB02).

Parameter No.PB02

—E Vibration suppression control

tuning mode
Setting | Vibration suppression control tuning mode Automatically set parameter
0 Vibration suppression control OFF (Note)
1 Vibration suppression control tuning mode Parameter No.PB19
(Advanced vibration suppression control) Parameter No.PB20
2 Manual mode

Note. Parameter No.PB19 and PB20 are fixed to the initial values.
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POINT

= The function is made valid when the auto tuning mode (parameter No.PAQ8) is
the auto tuning mode 2 ("0002") or manual mode ("0003").

- The machine resonance frequency supported in the vibration suppression control
tuning mode is 1.0 to 100.0Hz. The function is not effective for vibration outside
this range.

- Stop the motor before changing the vibration suppression control-related
parameters (parameter No.PB02, PB19, PB20, PB33, PB34). A failure to do so
will cause a shock.

- For positioning operation during execution of vibration suppression control
tuning, provide a stop time to ensure a stop after full vibration damping.

= Vibration suppression control tuning may not make normal estimation if the
residual vibration at the motor side is small.

* Vibration suppression control tuning sets the optimum parameter with the
currently set control gains. When the response setting is increased, set vibration
suppression control tuning again.
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(3) Vibration suppression control tuning procedure
Vibration suppression control
tuning

Operation

Yes
Is the target response

reached?

Increase the response setting.

Has vibration of workpiece
end/device increased?

Stop operation.

l

Execute or re-execute vibration
suppression control tuning. (Set
parameter No.PB02 to "0001".)

l

Resume operation.

l

Tuning ends automatically after
positioning operation is performed
the predetermined number of times.
(Parameter No.PBO02 turns to "0002"
or "0000".)

Has vibration of workpiece
end/device been resolved?

No
v 3

Using the machine analyzer or from
Decrease the response until vibration| | machine side vibration waveform,
of workpiece end/device is resolved. set the vibration suppression control
manually.

End

Factor

= Estimation cannot be made as
machine side vibration has not been
transmitted to the motor side.

» The response of the model loop gain
has increased to the machine side
vibration frequency (vibration
suppression control limit).
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(4) Vibration suppression control manual mode
Measure work side vibration and device shake with the machine analyzer or external measuring instrument,
and set the vibration suppression control vibration frequency (parameter No.PB19) and vibration
suppression control resonance frequency (parameter No.PB20) to set vibration suppression control
manually.

(a) When a vibration peak can be confirmed using machine analyzer by MR Configurator or external
measuring instrument

Gain characteristic

100Hz
Resonance of more
Vibration suppression control Vibration suppression than 100Hz is not the
vibration frequency control resonance target of control.
(Anti-resonance frequency) frequency
Parameter No.PB19 Parameter No.PB20
Phase IL

— 90deg.

(b) When vibration can be confirmed using monitor signal or external sensor

Motor side vibration

External acceleration pick signal, etc.
(Droop pulses)

/** Position command frequency

- ANAn .,
7 VAIVAYATAY

/ Vibration suppression control \

Vibration cycle [Hz] vibration frequency Vibration cycle [Hz]
Vibration suppression control
resonance frequency

Set the same value.
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POINT

- When machine side vibration does not show up in motor side vibration, the
setting of the motor side vibration frequency does not produce an effect.

- When the anti-resonance frequency and resonance frequency can be confirmed
using the machine analyzer or external measuring instrument, do not set the
same value but set different values to improve the vibration suppression
performance.

* A vibration suppression control effect is not produced if the relationship between
the model loop gain (parameter No.PB07) value and vibration frequency is as
indicated below. Make setting after decreasing model loop gain (PG1), e.g.
reduce the response setting.

Zin (1.5xPG1) > vibration frequency

8.5 Low-pass filter

(1) Function
When a ball screw or the like is used, resonance of high frequency may occur as the response level of the
servo system is increased. To prevent this, the low-pass filter is initial setting to be valid for a torque

command. The filter frequency of this low-pass filter is automatically adjusted to the value in the following
expression.

Filter frequency(rad/s) = —1\+/—GGZD7 x10

When parameter No.PB23 is set to "0010", manual setting can be made with parameter No.PB18.

(2) Parameter
Set the low-pass filter selection (parameter No.PB23.)

Parameter No.PB23

0jo] |o]
T

Low-pass filter selection
0: Automatic setting (initial value)
1: Manual setting (parameter No.PB18 setting)

8.6 Gain changing function

This function can change the gains. You can change between gains during rotation and gains during stop or
can use an input device to change gains during operation.

8.6.1 Applications

This function is used when.

(1) You want to increase the gains during servo lock but decrease the gains to reduce noise during rotation.
(2) You want to increase the gains during settling to shorten the stop settling time.

(3) You want to change the gains using an input device to ensure stability of the servo system since the load

inertia moment ratio varies greatly during a stop (e.g. a large load is mounted on a carrier).

8- 10
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8.6.2 Function block diagram

The valid loop gains PG2, VG2, VIC, GD2, VRF1 and VRF2 of the actual loop are changed according to the
conditions selected by gain changing selection CDP (parameter No.PB26) and gain changing condition CDL

(parameter No.PB27).

CDP

Parameter No.PB26

Input device CDP

roquency >_>_:
Droop pulses >%—>_,7
Model speed >—— t ~

CDL | Comparator

Parameter No.PB27

GD2
Parameter No.PB06

GD2B
Parameter No.PB29

PG2
Parameter No.PB08

PG2B
Parameter No.PB30

VG2
Parameter No.PB09

VG2B
Parameter No.PB31

VIC
Parameter No.PB10

VICB
Parameter No.PB32

VRF1
Parameter No.PB19

VRF1B
Parameter No.PB33

VRF2
Parameter No.PB20

VRF2B
Parameter No.PB34

k

\—.

I

Changing

Valid
GD2 value

Valid
PG2 value

\_'

Valid
VG2 value

Valid
VIC value

Valid
VRF1 value

Valid
VRF2 value
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8.6.3 Parameters

When using the gain changing function, always set parameter No.PA08 to "0 003" (auto tuning mode) to
select the manual mode in the auto tuning modes. The gain changing function cannot be used in the auto

tuning mode.
Parameter | Abbrevi- . _
) Name Unit Description
No. ation

PBOG GD2 Ratio of load inertia moment to servo | Multiplier | Control parameters before changing

motor inertia moment (X1)

) Position and speed gains of a model used to set the response
PBO7 PG1 | Model loop gain rad/s )
level to a command. Always valid.

PB08 PG2 | Position loop gain rad/s
PB09 VG2 | Speed loop gain rad/s
PB10 VIC | Speed integral compensation ms

Gain changing ratio of load inertia Multiolier Used to set the ratio of load inertia moment to servo motor
PB29 GD2B | moment to servo motor inertia (Xri) inertia moment after changing.

moment
PB30 PG2B | Gain changing position loop gain rad/s | Used to set the value of the after-changing position loop gain.
PB31 VG2B | Gain changing speed loop gain rad/s | Used to set the value of the after-changing speed loop gain.

Gain changing speed integral Used to set the value of the after-changing speed integral
PB32 VICB 8 ms )

compensation compensation.
PB26 CDP | Gain changing selection Used to select the changing condition.

kpps [ Used to set the changing condition values.
PB27 CDL | Gain changing condition pulse
r/min
. L You can set the filter time constant for a gain change at
PB28 CDT [ Gain changing time constant ms .
changing.

Gain changing vibration suppression Used to set the value of the after-changing vibration
PB33 VRF1B — . Hz ) o .

control vibration frequency setting suppression control vibration frequency setting.

Gain changing vibration suppression Used to set the value of the after-changing vibration
PB34 VRF2B . Hz ) .

control resonance frequency setting suppression control resonance frequency setting.

(1) Parameters No.PB06 to PB10

These parameters are the same as in ordinary manual adjustment. Gain changing allows the values of
ratio of load to motor inertia moment ratio, the position loop gain, the speed loop gain and the speed

integral compensation to be changed.

(2) Gain changing ratio of load inertia moment to servo motor inertia moment (GD2B: parameter No.PB29)
Set the load to servo motor inertia moment ratio after changing the gain. If the load to servo inertia moment
ratio does not change, set the parameter to the same value as the load to servo motor inertia moment ratio

(parameter No.PB06).

(3) Gain changing position loop gain (parameter No.PB30), Gain changing speed loop gain (parameter No.
PB31), Gain changing speed integral compensation (parameter No.PB32)
Set the values of after-changing position loop gain, speed loop gain and speed integral compensation.
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(4) Gain changing selection (parameter No.PB26)
Used to set the gain changing condition. Choose the changing condition in the first digit and second digit. If
"1"is set in the first digit, the gain can be changed by the gain changing (CDP) input device. The gain
changing (CDP) can be assigned to the pins using parameters No.PD03 to PD08 and PD10 to PD12.

Parameter No.PB26

—EGain changing selection
Under any of the following conditions, the gains change on
the basis of the parameter No.PB29 to PB34 settings.
0: Invalid
1: Input device (Gain changing (CDP))
2: Command frequency (Parameter No.PB27 setting)
3: Droop pulse (Parameter No.PB27 setting)
4: Servo motor speed (Parameter No.PB27 setting)

— Gain changing condition
0: Valid when the input device (gain changing (CDP)) is ON,
or valid when the value is equal to or larger than the value set
in parameter No.PB27
1: Valid when the input device (gain changing (CDP)) is OFF,
or valid when the value is equal to or smaller than the value
set in parameter No.PB27

(5) Gain changing condition (parameter No.PB27)
Used to set the gain changing level when "command frequency"”, "droop pulse" or "servo motor speed" is
set in the gain changing selection (parameter No.PB26).
The setting unit is as follows:

Gain changing condition Unit
Command frequency kpps
Droop pulses pulse
Servo motor speed r/min

(6) Gain changing time constant (parameter No.PB28)
You can set the primary delay filter to each gain at gain changing. This parameter is used to suppress
shock given to the machine if the gain difference is large at gain changing, for example.

(7) Gain changing vibration suppression control
Gain changing vibration suppression control is only available when changing the valid parameters with
ON/OFF of the input device.
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8.6.4 Gain changing procedure

This operation will be described by way of setting examples.

(1) When you choose changing by input device (CDP)

(a) Setting
Parameter No. | Abbreviation Name Setting Unit
Ratio of load inertia moment to servo motor Multiplier
PB06 GD2 o 4.0
inertia moment (*1)
PBO7 PG1 Model loop gain 100 rad/s
PB08 PG2 Position loop gain 120 rad/s
PB09 VG2 Speed loop gain 3000 rad/s
PB10 VIC Speed integral compensation 20 ms
Vibration suppression control vibration
PB19 VRF1 ) 50 Hz
frequency setting
Vibration suppression control resonance
PB20 VRF2 ) 50 Hz
frequency setting
Gain changing ratio of load inertia moment Multiplier
PB29 GD2B o 10.0
to servo motor inertia moment (X1)
PB30 PG2B Gain changing position loop gain 84 rad/s
PB31 VG2B Gain changing speed loop gain 4000 rad/s
PB32 VICB Gain changing speed integral compensation 50 ms
. . . 0001
PB26 CDP Gain changing selection )
(Changed by ON/OFF of Input device (CDP))
PB28 CDT Gain changing time constant 100 ms
Gain changing vibration suppression control
PB33 VRF1B L ) 60 Hz
vibration frequency setting
Gain changing vibration suppression control
PB34 VRF2B . 60 Hz
resonance frequency setting
(b) Changing timing chart
Gain changing OFF ON | OFF
(CDP) !
After-changing gain |
I
| |
Change of Before-changing gain ! !
each gain !
|

Model loop gain 100
Ratio of load inertia moment
. . 4.0 - 10.0 - 4.0
to servo motor inertia moment
Paosition loop gain 120 — 84 — 120
Speed loop gain 3000 - 4000 - 3000
Speed integral compensation 20 - 50 - 20
Vibration suppression control
‘orat pp . 50 — 60 - 50
vibration frequency setting
Vibration suppression control
PP _ 50 - 60 — 50
resonance frequency setting
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(2) When you choose changing by droop pulses
In this case, gain changing vibration suppression control cannot be used.

(a) Setting
Parameter No. | Abbreviation Name Setting Unit
Ratio of load inertia moment to servo motor Multiplier
PB06 GD2 o 4.0
inertia moment (X1)
PBO7 PG1 Model loop gain 100 rad/s
PB08 PG2 Position loop gain 120 rad/s
PB09 VG2 Speed loop gain 3000 rad/s
PB10 VIC Speed integral compensation 20 ms
Gain changing ratio of load inertia moment to Multiplier
PB29 GD2B o 10.0
servo motor inertia moment (X1)
PB30 PG2B Gain changing position loop gain 84 rad/s
PB31 VG2B Gain changing speed loop gain 4000 rad/s
PB32 VICB Gain changing speed integral compensation 50 ms
. . . 0003
PB26 CDP Gain changing selection
(Changed by droop pulses)
PB27 CDS Gain changing condition 50 pulse
PB28 CDT Gain changing time constant 100 ms

(b) Changing timing chart

Command pulse Droop pulses

Droop pulses 0

[pulse]  —cDL N
I
|
Change of Before-changing gain !
each gain > :
| | | I
Model loop gain 100
Ratio of load inertia moment
- 4.0 - 10.0 - 4.0 - 10.0
to servo motor inertia moment
Position loop gain 120 - 84 - 120 - 84
Speed loop gain 3000 - 4000 - 3000 - 4000
Speed integral compensation 20 - 50 - 20 — 50
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8.7 Vibration suppression control filter 2

POINT

- By using the advanced vibration suppression control and the vibration

suppression control filter 2, the machine side vibration of two frequencies can be

suppressed.

- The frequency range of machine vibration, which can be supported by the

vibration suppression control filter 2, is between 4.5Hz and 2250Hz. Set a
frequency close to the machine vibration frequency and within the range.

- When the parameter of the vibration suppression control filter 2 (parameter

No.PB45) is changed during the positioning operation, the changed setting is not
reflected. The setting is reflected approximately 150ms after the servo motor

stops (after servo lock).

(1) Operation

Vibration suppression control filter 2 has a filter function (notch filter) that lowers the gain of the specified
frequency contained in a positioning command. By lowering the gain, machine side vibration, such as

workpiece end vibration and base shake, can be suppressed.

Which frequency to lower the gain and how deep to lower the gain can be set.

A

Position

— Machine side

>t

Vibration suppression control filter 2 invalid

8- 16

Position

A

h

= Machine side

>t
Vibration suppression control filter 2 valid
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(2) Parameter
Set parameter No.PB45 (vibration suppression control filter 2) as shown below. For the vibration
suppression control filter 2, set a frequency close to the vibration frequency [Hz] at the machine side.

Parameter No.PB45

Notch depthj_ _|: Vibration suppression filter 2 setting frequency selection

Setting| Depth Setting Fre?:;]nc Setting Freﬁ_lf]nc Setting Fre?:Ze]nc
0 —40.0dB 00 Invalid 20 70 40 17.6
1 —24.1dB 01 2250 21 66 41 16.5
2 —18.1dB 02 1125 22 62 42 15.6
3 —14.5dB 03 750 23 59 43 14.8
4 —12.0dB 04 562 24 56 44 14.1
5 —10.1dB 05 450 25 53 45 13.4
6 —8.5dB 06 375 26 51 46 12.8
7 —7.2dB 07 321 27 48 47 12.2
8 —6.0dB 08 281 28 46 48 11.7
9 —5.0dB 09 250 29 45 49 11.3
A —4.1dB 0A 225 2A 43 4A 10.8
B —3.3dB 0B 204 2B 41 4B 10.4
C —2.5dB 0C 187 2C 40 4C 10.0
D —1.8dB 0D 173 2D 38 4D 9.7
E —1.2dB OE 160 2E 37 4E 9.4
F —0.6dB OF 150 2F 36 4F 9.1

10 140 30 35.2 50 8.8
11 132 31 33.1 51 8.3
12 125 32 31.3 52 7.8
13 118 33 29.6 53 7.4
14 112 34 28.1 54 7.0
15 107 35 26.8 55 6.7
16 102 36 25.6 56 6.4
17 97 37 24,5 57 6.1
18 93 38 23.4 58 5.9
19 90 39 22.5 59 5.6
1A 86 3A 21.6 5A 5.4
1B 83 3B 20.8 5B 5.2
1C 80 3C 20.1 5C 5.0
1D 77 3D 19.4 5D 4.9
1E 75 3E 18.8 5E 4.7
1F 72 3F 18.2 5F 4.5
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9. TROUBLESHOOTING

9. TROUBLESHOOTING

POINT

= As soon as an alarm occurs, turn off Servo-on (SON) and power off.
- Refer to section 15.6 for the servo amplifiers of 30k to 55kW.

If an alarm/warning has occurred, refer to section 9.1 to 9.3 and remove its cause. In case of a trouble
without an alarm/warning, refer to section 9.4 and remove its cause.

9.1 Alarms and warning list

When a fault occurs during operation, the corresponding alarm or warning is displayed. If any alarm or warning
has occurred, refer to section 9.2 or 9.3 and take the appropriate action. When an alarm occurs, ALM turns off.
Set "O0O0O1" in parameter No.PD24 to output the alarm code is outputted by ON/OFF of bitO to bit2. Warnings
(AL.92 to AL.EA) have no alarm codes. Any alarm code is output at occurrence of the corresponding alarm. In
the normal status, the alarm code is not output.

After its cause has been removed, the alarm can be deactivated in any of the methods marked O in the alarm
deactivation column.

(Note 2) Alarm deactivation Display Name
Alarm code Battery cable
AL.92 | . ) .
Press disconnection warning
Display| CN1 | CN1 [ CN1 Name Power SET"on| Alarm AL.96 Home position setting
22 23 24 OFF—ON current reset error
(bit2) | (bit1) | (bit0) alarm (RES) AL.99 |Stroke limit warning
screen. AL.9F | Battery warning
AL10| O 1 0 |Undervoltage O O O ALEO Excessive regeneration
AL.12| O 0 0 |Memory error 1 (RAM) O ) warning
AL.13| O 0 0 |Clock error O «» LAL.E1 [Overload warning 1
AL.15] O 0 0 [Memory error 2 (EEP-ROM) O =2 ALE3 Absolute position counter
AL16 | 1 1 0 Encoder error 1 o € "~ |warning
) (At power on) g AL.E5 [ABS time-out warning
AL.17] O 0 0 |Board error O ALE6 Servo emergency stop
Memory error 3 ) warning
AL19| 0O 0 0 (Flash-ROM) © ALES Cooling fan speed
ALIA|[ 1 1 0 |Motor combination error O ) reduction warning
Encoder error 2 AL.E9 [Main circuit off warning
AL20 1 1 L 0 (during runtime) O AL.EA |ABS servo on warning
AL21 | 1 1 0 Encpder error 3 o AL.EC |Overload warning 2
(during runtime) AL.ED Output watt excess
AL24| 1 0 0 |Main circuit error O O O "~ |warning
AL25] 1 1 0 |Absolute position erase O
. (Note 1) | (Note 1) | (Note 1)
" AL30| O 0 1 [Regenerative error 0 0 8
% AL31| 1 | 0 | 1 |Overspeed O O [®)
< [AL32] 1 0 0 |Overcurrent O
AL33| O 0 1 [Overvoltage O O O
AL3s | 1 0 1 Command pulse frequency o) 0 0
alarm
AL37( O 0 0 |Parameter error O
AL45| O 1 1 |Main circuit device overheat (No(tse e (No(t)e 1 (Noga D
AL.46 | O 1 1 [Servo motor overheat (Note 1) | (Note 1) | (Note 1)
O O O
AL47| O 1 1 |Cooling fan alarm O
(Note 1) | (Note 1) | (Note 1)
AL.50 1 1 |Overload 1 ) O O
(Note 1) | (Note 1) | (Note 1)
AL51| O 1 1 |Overload 2 ) O O
AL52| 1 0 1 |Error excessive O O [©
ALsA| o 0 0 (?Stnal communication time- O o 0
ALBE| O 0 0 |Serial communication error O O O
88888 Watchdog O
Note 1. Deactivate the alarm about 30 minutes of cooling time after removing the cause of occurrence.
2. 0: off
1:on

9-1
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9.2 Remedies for alarms

- When any alarm has occurred, eliminate its cause, ensure safety, then reset the
alarm, and restart operation. Otherwise, injury may occur.
ACAUTION - If an absolute position erase (AL.25) occurred, always to make home position
setting again. Not doing so may cause unexpected operation.
= As soon as an alarm occurs, turn off Servo-on (SON) and power off.

POINT

- When any of the following alarms has occurred, do not deactivate the alarm and
resume operation repeatedly. To do so will cause the servo amplifier/servo motor
to fail. Remove the cause of occurrence, and leave a cooling time of more than 30
minutes before resuming operation.

- Regenerative error (AL.30)

= Main circuit device overheat (AL.45)
- Servo motor overheat (AL.46)

- Overload 1 (AL.50)

- Overload 2 (AL.51)

- The alarm can be deactivated by switching power off, then on press the "SET"
button on the current alarm screen or by turning on the reset (RES). For details,
refer to section 9.1.

When an alarm occurs, the trouble (ALM) switches off and the dynamic brake is operated to stop the servo
motor. At this time, the display indicates the alarm No.

The servo motor comes to a stop. Remove the cause of the alarm in accordance with this section. Use the MR
Configurator to refer to a factor of alarm occurrence. The alarm details can be confirmed by the alarm history of
MR Configurator.
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Display Name Definition

Cause

Action

(Note 2)
Alarm details

AL.10 | Undervoltage Power supply

voltage dropped.

1. Power supply voltage is low.
<Checking method>
Check that the power supply voltage is
the following voltage or more.
MR-J3-00A: 160VAC
MR-J3-00A1: 83VAC
MR-J3-00A4: 280VAC

Check the power supply.

2. Shortage of power supply capacity
caused the power supply voltage to
drop at start, etc.

<Checking method>
Check that the bus voltage is the
following voltage or more.
MR-J3-00A: 200VDC
MR-J3-00A1: 158VDC
MR-J3-00A4: 380VDC

3. The bus voltage dropped to the
following value or less.
MR-J3-00A: 200VDC
MR-J3-00A1: 158VDC
MR-J3-00A4: 380VDC

4. There was an instantaneous control
power failure of 60ms or longer.

2

5. Faulty parts in the servo amplifier.
<Checking method>

1. Alarm (AL.10) occurs if power is
switched on after disconnection of
all cables but the control circuit
power supply cables.

2. Check that the bus voltage is the
following voltage or more.
MR-J3-0A: 200VDC
MR-J3-0A1: 158VDC
MR-J3-0A4: 380VDC

Change the servo amplifier.

6. Waveform of power supply voltage is
distorted.
When power supply impedance is
high, waveform of power voltage is
distorted, and it may recognized as
undervoltage.

Set the parameter No.PC27
to "0001".

AL.12 | Memory error 1

(RAM)

RAM, memory fault

AL.13 [ Clock error

Printed board fault

Faulty parts in the servo amplifier
<Checking method>
Alarm (any of AL.12 and AL.13) occurs
if power is switched on after
disconnection of all cables but the
control circuit power supply cables.

Change the servo amplifier.

Change the servo amplifier.

AL.15 [ Memory error 2 | EEP-ROM fault

(EEP-ROM)

1. Faulty parts in the servo amplifier
<Checking method>
Alarm (AL.15) occurs if power is
switched on after disconnection of all
cables but the control circuit power
supply cables.

2. The number of write times to EEP-
ROM exceeded 100,000.

Change the servo amplifier.

9-3
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and servo motor.

. - ) (Note 2)
Display Name Definition Cause Action )
Alarm details
AL.16 [ Encoder error 1 [ Communication 1. Encoder connector (CN2) Connect correctly. 44
(At power on) error occurred disconnected.
between encoder | 2. Encoder cable type (2-wire, 4-wire) Correct the setting in the
and servo amplifier.|  selection was incorrect in parameter | fourth digit of parameter No.
setting. PC22.
3. Encoder cable faulty Repair or change the cable.
(Wire breakage or shorted)
4. Encoder fault Change the servo motor.
5. A servo motor other than that of MR- Check the combination of 63
J3 series is connected. the servo amplifier and the
servo motor.
6. A communication error occurred due Ground correctly or take
to external noise. noise reduction measures.
<Checking method>
1. Check that the encoder cable and
the power cables are wired side by
side.
2. Check that the servo amplifier is not
influenced by noise of magnetic
valves, magnetic contactors or
relays.
3. Check the grounding of the servo
amplifier and the servo motor.
4. Check that there is no cause of
static electricity around.
5. Check that the shield of the encoder
cable is made correctly.
AL.17 | Board error CPU/parts fault Faulty parts in the servo amplifier Change the servo amplifier.
<Checking method>
Alarm (AL.17 or AL.19) occurs if power is
AL.19 | Memory error 3 | ROM memory fault | switched on after disconnection of all
(Flash ROM) cables but the control circuit power supply
cable.
AL.1A | Motor Incorrect Incorrect combination of servo amplifier | Check the combination of
combination combination of and servo motor connected. the servo amplifier and the
error servo amplifier servo motor.
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rate due to oscillation and other
causes.

<Checking method>
Check that the servo motor does not
vibrate or does not make unusual
noise.

loop gain.
2. Reduce the response

setting of the auto tuning.

. - ) (Note 2)
Display Name Definition Cause Action )
Alarm details
AL.20 [ Encoder error 2 [ Communication 1. Encoder cable disconnected. Connect the servo motor 47
(during runtime) | error occurred <Checking method> encoder connector to the
between encoder Check the connection of the encoder | servo amplifier connector
and servo amplifier.[| cable. (CN2) correctly.
2. Encoder cable fault. Repair or change the cable.
<Checking method>
Check that the encoder cable is
broken or shorted.
3. The encoder detected high acceleration| 1. Decrease the position 8

4. Encoder fault.

Change the servo motor.

5. A communication error occurred due
to external noise.
<Checking method>

1. Check that the encoder cable and
the power cables are wired side by
side.

2. Check that the servo amplifier is not
influenced by noise of magnetic
valves, magnetic contactors or
relays.

3. Check the grounding of the servo
amplifier and the servo motor.

4. Check that there is no cause of
static electricity around.

5. Check that the shield of the encoder
cable is made correctly.

Ground correctly or take
noise reduction measures.

AL.21

Encoder error 3
(during runtime)

Error occurred in
encoder.

Detection circuit error in encoder.

Change the servo motor.
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w).

motor power (U, V,

input cable and a servo motor power
cable are in contact at the main circuit
terminal block (TE1).)

2. Short or ground fault occurs at a servo
motor power cable.
(A sheath of a servo motor power
cable deteriorated, resulting in short or
ground fault.)

Repair the cable.

3. Servo amplifier fault.

<Checking method>
The alarm (AL.24) occurs even after
removing servo motor power cables
(U, V, W).

Change the servo amplifier.

4. Servo motor fault.

<Checking method>
The servo motor power cables (U, V,
W) are disconnected on the servo
motor terminal side. After that, the
servo motor is turned on, and the
alarm (AL.24) does not occur.

Change the servo motor.

5. External dynamic brake fault
<Checking method>
The servo motor power cables (U, V,
W) are disconnected on the external
dynamic brake terminal side. After
that, the servo motor is turned on, and
the alarm (AL.24) does not occur.

1. Check parameters and
the dynamic brake
interlock.

2. Replace the external
dynamic brake.

6. External noise caused erroneous
operation to the overcurrent detection
circuit.
<Checking method>
1. Check that the servo amplifier is not
influenced by noise of magnetic
valves, magnetic contactors or
relays.

2. Check the grounding of the servo
amplifier and the servo motor.

Ground correctly or take
noise reduction measures.

. - ) (Note 2)
Display Name Definition Cause Action )
Alarm details
AL.24 [ Main circuit Ground fault 1. Power input wires and servo motor Modify the wiring.
error occurred in servo power wires are in contact. (A power
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Display

Name

Definition

Cause

Action

(Note 2)
Alarm details

AL.25

Absolute
position erase

Absolute position
data is erased.

1.

Voltage drop in encoder.
(Battery disconnected.)

After leaving the alarm
occurring for a few minutes,
switch power off, then on
again. Always make home
position setting again.

. Battery voltage low.

Change the battery.
Always make home position
setting again.

. Loose connection of the battery

connector, or battery fault

. Encoder cable fault.

Change the battery.

Always make home position
setting again.

Repair or change the
encoder cable.

5. Encoder fault.

Change the servo motor.

Power was
switched on for the
first time in the
absolute position
detection system.

6. Home position not set.

After leaving the alarm
occurring for a few minutes,
switch power off, then on
again. Always to make home
position setting again.

AL.30

Regenerative
error

Permissible 1. Incorrect setting of parameter No. Set correctly. 1
regenerative power| PA02
of the built-in 2. High-duty operation or continuous 1. Reduce the frequency of
regenerative regenerative operation caused the positioning.
resistor or permissible regenerative power of the | 2. Use the regenerative
regenerative option| regenerative option to be exceeded. option of larger capacity.
is exceeded. <Checking method> 3. Reduce the load.
Call the status display MR
Comfigurator, and check the
regenerative load ratio.
3. Bus voltage is abnormal. Check the power supply.
MR-J3-0O0A(1): 400vVDC or more
MR-J3-C0A4: 800VDC or more
4. Built-in regenerative resistor or Connect correctly. 4
regenerative option is not connected.
5. Built-in regenerative resistor or Change the servo amplifier
regenerative option faulty. or regenerative option.
Regenerative 6. Servo amplifier fault. Change the servo amplifier.
transistor fault (Regenerative transistor fault.)
<Checking method>
1. The regenerative option has
overheat abnormally.
2. The alarm occurs even after removal
of the built-in regenerative resistor or
regenerative option.
7. Servo amplifier fault. Change the servo amplifier. 2

(Regenerative circuit fault.)
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. - ) (Note 2)
Display Name Definition Cause Action )
Alarm details
AL.31 [ Overspeed Speed has 1. Input command pulse frequeroy is too | Set command pulse
exceeded the high. frequency correctly.
instantaneous 2. Small acceleration/deceleration time Increase acceleration/
permissible speed. |  constant caused overshoot to be large. | deceleration time constant.
3. Servo system is instable to cause 1. Re-set servo gain to
overshoot. proper valu_e.
2. If servo gain cannot be
set to proper value.
1) Reduce load inertia
moment ratio; or
2) Reexamine
acceleration/decelerati
on time constant.
4. Electronic gear ratio is large. Set correctly.
(Setting by parameters No. PAO6,
PAQ7)
5. Encoder faulty. Change the servo motor.
AL.32 | Overcurrent Current that flew is | 1. Short or ground fault occurs at a servo | Repair the cable.

higher than the
permissible
current of the
servo amplifier.

motor power cable.
(A sheath of a servo motor power
cable deteriorated, resulting in short or
ground fault.)

<Checking method>
The servo motor power cables (U, V,
W) are disconnected on the servo
motor terminal side. After that, the
servo motor is turned on, and the
alarm (AL.32) occurs.

2. External dynamic brake fault
<Checking method>
The servo motor power cables (U, V,
W) are disconnected on the external
dynamic brake terminal side. After
that, the servo motor is turned on, and
the alarm (AL.32) does not occur.

1. Check parameters and
the dynamic brake
interlock.

2. Replace the external
dynamic brake.

3. Servo amplifier fault.

<Checking method>
The servo motor power cables (U, V,
W) are disconnected. After that, the
servo motor is turned on, and the
alarm (AL.32) occurs.

Change the servo amplifier.

4. Servo motor fault.

<Checking method>
The servo motor power cables (U, V,
W) are disconnected on the external
dynamic brake terminal side. After
that, the servo motor is turned on, and
the alarm (AL.32) does not occur.

Change the servo motor.

5. External noise caused erroneous
operation to the overcurrent detection
circuit.
<Checking method>
1. Check that the servo amplifier is not
influenced by noise of magnetic
valves, magnetic contactors or
relays.

2. Check the grounding of the servo
amplifier and the servo motor.

Ground correctly or take
noise reduction measures.

6. Encoder fault.

Change the servo motor.
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. - ) (Note 2)
Display Name Definition Cause Action )
Alarm details
AL.33 [ Overvoltage Bus voltage 1. Regenerative option is not used. Use the regenerative option.
exceeded to 2. Though the regenerative option is Set correctly.
following voltage. used, the parameter No.PA02 setting
MR-J3-0IA(): is "C1C100 (not used)".
400VDC ormore | 3 | ead of built-in regenerative resistor or | 1. Change the lead.
MR-J3-LIA4: regenerative option is open or 2. Connect correctly.
800VDC or more disconnected.
4. Wire breakage of built-in regenerative | 1. For wire breakage of
resistor or regenerative option built-in regenerative
resistor, change the
servo amplifier.
2. For wire breakage of
regenerative option, change
the regenerative option.
5. Capacity of built-in regenerative Add regenerative option or
resistor or regenerative option is increase capacity.
insufficient.
6. The jumper across BUE-SD of the FR- | Fit the jumper across BUE-
BU2 brake unit is removed. SD.
7. Impedance at main circuit power Use the regenerative option.
supply cable (Li, Ly, L3) is high, and
leak current from servo motor power
supply cable (U, V, W) is large.
8. Ground fault occurred in servo motor | Correct the wiring.
power (U, V, W).
9. Power supply voltage high. Check the power supply.
10. Servo amplifier fault. Change the servo amplifier.
(Regenerative transistor fault.)
AL.35 | Command pulse| Input pulse 1. Frequency of the command pulse is Change the command pulse
frequency error | frequency of the too high. frequency to a lower value.
command pulse is | 2. Noise entered command pulses. Take action against noise.
too high. 3. Command device failure Change the command
device.
AL.37 | Parameter Parameter setting | 1. Regenerative option not used with Set parameter No.PA02 2
error is incorrect. servo amplifier was selected in correctly.
parameter No.PAO2.
2. For a drive unit of MR-J3-DU30KA or | Set parameter No.PC22 to
higher, parameter No.PC22 is set to "O0O030 (Invalid)" and turn
"O0001 (valid)". the power off then on.
3. The number of write times to EEP- Change the servo amplifier. 1,2
ROM exceeded 100,000 due to
parameter write, etc.
4. Servo amplifier fault caused the Change the servo amplifier.

parameter setting to be rewritten.
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. - ) (Note 2)
Display Name Definition Cause Action )
Alarm details
AL.45 | Main circuit Main circuit device | 1. Ambient temperature of servo Check environment so that
device overheat | overheat amplifier is over 55°C (131°F). ambient temperature is 0 to
55°C (32 to 131°F).
2. Used beyond the specifications of Use within the range of
close mounting. specifications.
(Refer to section 2.1.)
3. The power supply was turned on and | The drive method is
off continuously by overloaded status. | reviewed.
4. Foreign matter caught in a cooling fan | Clean the cooling fan or the
or heat sinks. heat sinks.
5. Servo amplifier fault. Change the servo amplifier.
(When it occurs immediately after
power-on)
AL.46 | Servo motor Servo motor 1. Ambient temperature of servo motor is | Check environment so that 1, 2,10, 20
overheat temperature rise over 40°C (104°F). ambient temperature is 0 to
actuated the 40°C (32 to 104°F).
thermal sensor. 2. Servo motor is overloaded. 1. Reduce load.
2. Check operation pattern.
3. Use servo motor that
provides larger output.
3. Thermal sensor in encoder is faulty. Change the servo motor. 1
AL.47 [ Cooling fan The cooling fan of | 1. Cooling fan life expiration (Refer to Change the cooling fan of
alarm the servo amplifier section 2.5.) the servo amplifier.
stopped, or its 2. Foreign matter caught in the cooling | Remove the foreign matter.
speed decreased fan stopped rotation.
to or below the 3. The power supply of the cooling fan Change the servo amplifier.

alarm level.

failed.
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causes oscillation or hunting.

. - ) (Note 2)
Display| Name Definition Cause Action )
Alarm details
AL.50 [ Overload 1 Load exceeded 1. Servo amplifier is used in excess of its | 1. Reduce load. 1
overload protection continuous output current. 2. Check operation pattern.
characteristic of 3. Check that the
servo amplifier. electromagnetic brake is
not applied.
4. Check that the machine is
not fractioned.
5. Use servo motor and
servo amplifier that
provides larger output.
2. After Overload 2 (AL.51) occurred, 1. Reduce load. 1
turn OFF/ON the power supply to clear | 2. Check operation pattern.
the alarm. Then the overload operation | 3. Use servo motor that
is repeated. provides larger output.
3. The servo system is instable and 1. Repeat acceleration/ 1,2

deceleration to execute
auto tuning.

2. Change the auto tuning
response setting.

3. Set auto tuning to OFF
and make gain
adjustment manually.

4. Check that the coupling
with the servo motor shaft
is not loose.

4. Encoder fault.

<Checking method>
When the servo motor shaft is rotated
with the servo off, the cumulative
feedback pulses do not vary in
proportion to the rotary angle of the
shaft but the indication skips or returns
midway.

Change the servo motor.
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Display

Name

Definition

Cause

Action

(Note 2)
Alarm details

AL.51

Overload 2

Machine collision
or the like caused
a continuous

maximum current

for a few seconds.

1. Servo amplifier fault.

<Checking method>
The servo motor is disconnected on
the machine side and then the servo
motor is test-operated. The alarm
(AL.51) does not occur. (Check after
setting the gain to the initial value.)

Change the servo amplifier.

2. The servo system is instable and
causes oscillation or hunting.

1. Repeat acceleration/
deceleration to execute
auto tuning.

2. Change the auto tuning
response setting.

3. Set auto tuning to OFF
and make gain
adjustment manually.

4. Check that the coupling

with the servo motor shaft

is not loose.

3. Machine struck something.

1. Check operation pattern.

2. Install limit switches.

3. Check that the
electromagnetic brake is
not applied.

4. Incorrect connection of servo motor.
Servo amplifier's output terminals U, V,
W do not match servo motor's input
terminals U, V, W.

Connect correctly.

5. Encoder fault.
<Checking method>

When the servo motor shaft is rotated
with the servo off, the cumulative
feedback pulses do not vary in
proportion to the rotary angle of the
shaft but the indication skips or returns
midway.

Change the servo motor.

6. A power cable is disconnected.

Repair the cable.

7. Servo motor fault.

Change the servo motor.
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Display

Name

Definition

Cause

Action

(Note 2)
Alarm details

AL.52

Error excessive

The difference
between the model
position and the
actual servo motor
position exceeds
three rotations.
(Refer to the
function block
diagram in section
1.2)

1. Acceleration/deceleration time
constant is too small.

Increase the acceleration/
deceleration time constant.

2. Forward rotation torque limit
(parameter No.PA11) or reverse
rotation torque limit (parameter
No.PA12) are too small.

Increase the torque limit
value.

3. Motor cannot be started due to torque
shortage caused by power supply
voltage drop.

1. Check the power supply
capacity.

2. Use servo motor which
provides larger output.

4. Position loop gain 1 (parameter
No.PBO08) value is small.

Increase set value and
adjust to ensure proper
operation.

5. Servo motor shaft was rotated by
external force.

1. When torque is limited,
increase the limit value.

2. Reduce load.

3. Use servo motor that
provides larger output.

6. Machine struck something.

1. Check operation pattern.
2. Install limit switches.

7. Encoder faulty

Change the servo motor.

8. Incorrect connection of servo motor.
Servo amplifier's output terminals U, V,
W do not match servo motor's input
terminals U, V, W.

Connect correctly.

9. A power cable is broken.

Repair the cable.

10. A command is input when the torque | Set the torque limit to the 8
limit is "0". proper value.
AL.8A | Serial uUsB 1. Communication cable breakage. Repair or change the
communication | communication or communication cable.
time-outerror | RS-422 o 2. Communication cycle longer than Shorten the communication
communication regulated time. cycle.
stopped for longer
than the specified 3. Incorrect protocol. Correct protocol.
time.
AL.8E | Serial Serial 1. Communication cable fault Repair or change the cable. 1,2
communication | communication (Open cable or short circuit)
error error occurred 2. Communication device (e.g. personal | Change the communication
between servo computer) faulty device (e.g. personal
amplifier and computer).
communication 3. A character code is faulty. Check the character codes. 4
device (e.g.
personal 4. A command is faulty. Check the commands. 8
computer). 5. A data No. is faulty. Check the data No. 10
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Alarm (88888) occurs if power is
switched on after disconnection of all
cables but the control circuit power
supply cable.

2. The CPU in the servo motor is

malfunctioned due to external noise.

1. Check that the servo
amplifier is not influenced
by noise of magnetic
valves, magnetic
contactors or relays.

2. Check the grounding of
the servo amplifier and
the servo motor.

. - ) (Note 2)
Display Name Definition Cause Action )
Alarm details
(Note 1)| Watchdog CPU, parts faulty | 1. Fault of parts in servo amplifier Change the servo amplifier.
88888 <Checking method>

Note 1. At power-on, "88888" appears instantaneously, but it is not an error.
2. MR Configurator is required to check the alarm detailed information. The alarm detailed information can be checked on the
"alarm history list" window. The window appears by slecting alarm/alarm history on MR Configurator.
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9.3 Remedies for warnings

ACAUTION

- If an absolute position counter warning (AL.E3) occurred, always to make home
position setting again. Not doing so may cause unexpected operation.

POINT

* When any of the following alarms has occurred, do not resume operation by
switching power of the servo amplifier OFF/ON repeatedly. The servo amplifier
and servo motor may become faulty. If the power of the servo amplifier is switched
OFF/ON during the alarms, allow more than 30 minutes for cooling before
resuming operation.

- Excessive regenerative warning (AL.EQ)
* Overload warning 1 (AL.E1)

If AL.E6 or AL.EA occurs, the servo off status is established. If any other warning occurs, operation can be

continued but an alarm may take place or proper operation may not be performed.

Remove the cause of warning according to this section. Use the MR Configurator to refer to a factor of warning

occurrence.
Display Name Definition Cause Action
AL.92 | Battery cable Absolute position 1. Battery cable is open. Repair cable or changed.

disconnection
warning

detection system battery
voltage is low.

2. Battery voltage supplied from the servo
amplifier to the encoder fell to about 3V
or less.

(Detected with the encoder)

Change the battery.

3. An encoder cable is broken.

Repair or replace the encoder
cable.

regenerative power of
built-in regenerative
resistor or regenerative
option.

regenerative option.

<Checking method>
Call the status display or MR
Comfigurator, and check regenerative
load ratio.

AL.96 | Home position Home position setting 1. The position is out of in-position range | Set the home position within the
setting warning | could not be made. at the home position setting. in-position range.
2. A command pulse is input during the Input the command pulse after
home position setting. the home position setting.
3. Creep speed high. Reduce creep speed.
AL.99 | Stroke limit The stroke end (LSP or The forward rotation stroke end (LSP) is Review the moving range to
warning LSN) of the direction turned off at the forward rotation avoid turning off LSP/LSN.
which gave instructions command.
was turned off. The reverse rotation stroke end (LSN) is
turned off at the reverse rotation
command.
AL.9F [ Battery warning | Voltage of battery for Battery voltage fell to 3.2V or less. Change the battery.
absolute position detection| (Detected with the servo amplifier)
system reduced.
AL.EO | Excessive There is a possibility that | Regenerative power increased to 85% or | 1. Reduce frequency of
regenerative regenerative power may | more of permissible regenerative power of positioning.
warning exceed permissible built-in regenerative resistor or 2. Change the regenerative

option for the one with larger
capacity.

3. Reduce load.

4. Replace the servo amplifier/
servo motor with one of larger
capacity.
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excess warning

output wattage (speed X
torque) of the servo motor
exceeded the rated output,
continued steadily.

the output wattage (speed X torque) of the
servo motor exceeding 150% of the rated
output.

Display Name Definition Cause Action
AL.E1 | Overload There is a possibility that | Load increased to 85% or more of Refer to AL.50, AL.51.
warning 1 overload alarm 1 or 2 overload alarm 1 or 2 occurrence level.
may occur.
AL.E3 | Absolute position | Absolute position encoder | 1. Noise entered the encoder. Take noise suppression
counter warning | pulses faulty. measures.
2. Encoder faulty. Change the servo motor.
The multi-revolution 3. The travel distance from the home Make home position setting
counter value of the position exceeded a 32767 rotation or | again.
absolute position encoder —37268 rotation in succession.
exceeded the maximum
revolution range.
AL.E5 | ABS time-out 1. Programmable controller ladder Contact the program.
warning program incorrect.
2. Reverse rotation start (ST2) * Limiting | Connect properly.
torque (TLC) improper wiring
AL.E6 | Servo emergency | EMG is off. External emergency stop was made valid. | Ensure safety and deactivate
stop warning (EMG was turned off.) emergency stop.
AL.E8 | Cooling fan The speed of the servo 1. Cooling fan life expiration (Refer to Change the cooling fan of the
speed reduction | amplifier decreased to or section 2.5.) servo amplifier.
warning below the warning level.
This warning is not 2. The power supply of the cooling fan is | Change the servo amplifier.
displayed with MR-J3- broken.
70A/100A among servo 3. Foreign matter is caught in the cooling | Remove the foreign matter.
amplifiers equipped with a fan and decreased speed.
cooling fan.
AL.E9 | Main circuit off Servo-on (SON) was Switch on main circuit power.
warning switched on with main
circuit power off.
AL.EA | ABS servo-on Servo-on (SON) turned 1. Programmable controller ladder 1. Correct the program.
warning on more than 1s after program incorrect.
servo amplifier had - —
entered absolute position 2. Servo-on (SON) improper wiring. 2. Connect properly.
data transfer mode.
AL.EC | Overload warning | Operation, in which a During a stop, the status in which a current| 1. Reduce the positioning
2 current exceeding the flew intensively in any of the U, V and W frequency.
rating flew intensively in phases of the servo motor occurred 2. Reduce the load.
any of the U, Vand W repeatedly, exceeding the warning level. | 3. Replace the servo amplifier/
phases of the servo servo motor with the one of
motor, was repeated. larger capacity.
AL.ED | Output watt The status, in which the Continuous operation was performed with [ 1. Reduce the servo motor

speed.

2. Reduce the load.

3. Replace the servo
amplifier/servo motor with one
of larger capacity.
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9.4 Troubles without an alarm/warning

POINT

- Even if a servo amplifier, a servo motor, or an encoder malfunctions, the following
phenomena may occur.

The following shows the examples of the estimated causes of the troubles without alarms/warnings. Refer to
this chapter and remove their causes.

Phenomena

Checkpoint

Estimated cause

Action

A LED indication
turns off.

When fixing by disconnecting all
the connectors other than the
power supply, check if the
disconnected cables are not
shorted.

An external I/O terminal is shorted.

Check the wiring of the 1/O signal.

Check that the control circuit
power is not turned off.

The control circuit power is not turned
on.

Turn the control circuit power on.

Check that the control circuit
power voltage is not low.

The control circuit power voltage
decreased.

Set the control circuit power voltage
within the rated range.

The servo motor

does not operate.

Check that a warning (AL.99) does
not occur.

The forward rotation stroke end (LSP)
or the reverse rotation stroke end
(LSN) is not turned on.

Turn on both the forward rotation
stroke end (LSP) and the reverse
rotation stroke end (LSN).

Check the connection with the
servo motor.

The U, V, W output terminals of the
servo amplifier is not connected with
each U, V, W input terminals of the
servo motor.

Connect each U, V, W phase
properly.

Check that a warning (AL.E9)
does not occur.

The servo-on (SON) is turned on
while the main circuit power of the
servo amplifier is off.

Turn the main circuit power on.

Check that the servo alarm/
warning is occurring.

A servo alarm is occurring.

Check the details of the alarm and
remove its cause.

Check the external input signal is

on or off.

1. Check the external 1/O signal
display in the diagnostic mode.

2. Check that the input signal is
ON or OFF on the "I/O interface
display" command of the
"Monitor" menu on MR
Configurator.

The servo-on (SON) is off.

Turn on the servo-on (SON).

Reset (RES) is on.

Turn reset (RES) off.

<Speed control mode>

1. Both the forward rotation start
(ST1) and the reverse rotation start
(ST2) are off.

2. Both the forward rotation start
(ST1) and the reverse rotation start
(ST2) are on.

Input the forward rotation start (ST1)
and the reverse rotation start (ST2)

properly.

<Torque control mode>

1. Both the forward rotation selection
(RS1) and the reverse rotation
selection (RS2) are off.

2. Both the forward rotation selection
(RS1) and the reverse rotation
selection (RS2) are on.

Input the forward rotation selection
(RS1) and the reverse rotation
selection (RS2) properly.

<Speed control mode/torque control
mode>

The setting of the speed selection 1
(SP1), the speed selection 2 (SP2) or
the speed selection 3 (SP3) is
incorrect.

1. Review the wiring.

2. Check the setting of the speed
selection 1 (SP1), the speed
selection 2 (SP2) and the speed
selection 3 (SPV).
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Phenomena

Checkpoint

Estimated cause

Action

The servo motor
does not operate.

Check the cumulative command
pulses with the status display or
MR Configurator. The display does
not change even if the pulse train
command is input.

The wiring of the command pulse
train signal is incorrect.

Check the type of the command
pulse train (the differential receiver
system or the open collector
system).

Supply an external power (24VDC)
between OPC and DOCOM for the
open collector system.

The command pulses are not input.

Review the controller setting.

The settings of the parameter
No.PA13 (command pulse input form)
are incorrect.

Set the same value as the pulse
output form of the controller.

Check the settings of the
parameter No.PAO1 (control
mode).

The settings of the parameter

No.PAO1 (control mode) are incorrect.

Review the settings of the
parameter No.PAO1 (control mode).

Check that the generated torque
does not exceed the torque limit
value.

1. Check "instantaneous
occurrence torque" with "status
display".

2. Check the torque ripple with the
"Graph" command on the
"Monitor" menu on MR
Configurator.

1. The maximum torque is lacking.
The servo capacity is lacking. Or
the load is too large.

1. Change the mass or the shape of
the work to reduce the load.

2. Make the acceleration/
deceleration time shorter to make
the effective load ratio lower.

2. Unintended torque limit is valid. Or
the setting of the torque limitis O
(no generating torque).

(Set with the parameter No.PA11/
PA12/PC35.)

Review the torque limit setting.

Check the status of the analog

input voltage.

1. Check with the status display.

2. Check with the "Display all"
command on the "Monitor"
menu on MR Configurator.

<Position control mode>
The input voltage of the analog
torque limit (TLA) is incorrect.

Review the settings of the analog
torque limit (TLA) and the analog
input voltage.

<Speed control mode>
The input voltage of the analog
speed command (VC) or that of the
analog torque limit (TLA) is
incorrect.

Review the settings of the analog
speed command (VC), the analog
torque limit (TLA) and the analog

input voltage.

<Torque control mode>
The input voltage of the analog
torque command (TC) or that of the
analog speed limit (TLA) is
incorrect.

Review the settings of the analog
torque command (TC), the analog
speed limit (VLA) and the analog

input voltage.

Check that machine interference
occurs.

Machine interference occurs.

Eliminate the machine interference.

Check the power supply for the
servo motor with an
electromagnetic brake.

The electromagnetic brake is not
released.

Turn the electromagnetic brake
power on to release the brake.

The ABSM signal is on while the
absolute position detection system
is used.

1. The servo amplifier operates in the
ABS transfer mode.

2. The absolute position data transfer
is not complete.

Set the servo amplifier setting
(parameter No.PA03), wiring and
ladder program of the controller
properly.

Check the electronic gear settings.

The electronic gear settings are
incorrect.

Set the proper electronic gear.
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Phenomena

Checkpoint

Estimated cause

Action

The servo motor
speed is not
accelerated. Or
too fast.

Check the settings of the speed
command, the speed limit and the
electronic gear.

The setting of the speed command,
the speed limit or the electronic gear
is incorrect.

Review the settings of the speed
command, the speed limit and the
electronic gear is incorrect.

Check the external input signal is

on or off.

1. Check with the external 1/0
signal display in the diagnostic
mode.

2. Check the 1/O signal status on
the "I/O interface display"
command on the "Monitor"
menu on MR Configurator.

<Speed control mode/torque control
mode>

The setting of the speed selection 1
(SP1), the speed selection 2 (SP2) or
the speed selection 3 (SP3) is
incorrect.

1. Review the wiring.

2. Check the setting of the speed
selection 1 (SP1), the speed
selection 2 (SP2) and the speed
selection 3 (SP3).

Check the power supply cable of
the servo motor.

An output circuit is open.

Review the wiring of the servo
motor power supply cable.

Check that the main circuit power
voltage is not low.

The main circuit power voltage
decreased.

1. Set the main circuit power supply
within the specified range of the
permissible voltage fluctuation.

2. Review the wiring of the main
circuit power supply.

Check the power supply for the
servo motor with an
electromagnetic brake.

The electromagnetic brake is not
released.

Turn the electromagnetic brake
power on to release the brake.

The servo motor
vibrates due to
low frequency.

If the safe operation is possible,
repeat acceleration/deceleration 4
times or more to complete the auto
tuning.

The load to motor inertia moment
ratio by the auto tuning is not
estimated correctly.

The load to motor inertia moment
ratio setting (parameter No.PBO6) is
incorrect when the auto tuning mode
2 or the manual mode is used.

Adjust the gains.

(Refer to chapter 7.)

Review the load to motor inertia
moment ratio (parameter No.PB06)
when the auto tuning mode 2 or the
manual mode is used.

Check commands from the
controller.

Commands from the controller are
unstable.

1. Review the commands from the
controller.

2. Check the command cable if
errors do not occur such as
breaking.

Check the mechanical part if

errors do not occur.

(Examples)

1. Check that the timing belt is not
loose.

2. Check that the machine is not
worn.

The load of the mechanical part is
changed.

1. Adjust the gains again.
(Refer to chapter 7.)
2. Maintain the mechanical part.

Check the machine required
torque does not exceed the
maximum torque of the servo
motor.

The acceleration/deceleration torque
overshot at stop due to exceed its
servo motor performance.

Reduce loads by setting the
acceleration/deceleration longer or
making the work mass lighter, etc.

Increase the auto tuning response
(parameter No.PA09). (except the
manual mode)

1. The servo gain is low.
2. The auto tuning response is low.

Increase the auto tuning response
and then adjust the gains again.
(Refer to chapter 7.)
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Phenomena

Checkpoint

Estimated cause

Action

Unusual noise is
generated from
the servo
amplifier.

1. If the safe operation is possible,
repeat acceleration/deceleration
4 times or more to complete the
auto tuning.

2. Reduce the auto tuning
response (parameter No.PAQ9).

1. The servo gain is high.
2. The auto tuning response is high.

Reduce the auto tuning response
and then adjust the gains again.
(Refer to chapter 7.)

If the safe operation is possible,
remove the load and then check
the noise with only the servo
motor.

When unusual noise is generated, the
cause is the bearing life.

Replace the servo motor.

When unusual noise is not generated,
the cause is the backlash increase on
the machine side.

Maintain on the machine side.

Check that the brake is not
dragged for the servo motor with
an electromagnetic brake.

1. The electromagnetic brake release
sequence is incorrect.

2. The power supply for the
electromagnetic brake is faulty.

1. Review the electromagnetic
brake release sequence.

2. Check the power supply for the
electromagnetic brake.

The brake clacks for the servo
motor with an electromagnetic
brake.

This sound is from a clearance of the
brake joint part. This is not a
malfunction.

The servo motor
vibrates.

1. If the safe operation is possible,
repeat acceleration/deceleration
4 times or more to complete the
auto tuning.

2. Reduce the auto tuning
response (parameter No.PAQ9).
(except the manual mode)

1. The servo gain is too high.
2. The auto tuning response is too
high.

Reduce the auto tuning response
and then adjust the gains again.
(Refer to chapter 7.)

If the safe operation is possible,
execute the adaptive tuning.

The machine vibrates (in sympathy).

Adjust the machine resonance
suppression filter.
(Refer to section 8.2)

If the safe operation is possible,
execute the tuning with the
advanced gain search on MR
Configurator MRZJW3-SETUP221
(CS2 or later).

The machine vibrates (in sympathy).

Adjust the gains.
(Refer to chapter 7.)

If the safe operation is possible,
execute the tuning with the
advanced vibration suppression
control.

A machine terminal vibrates.

Adjust the filter.
(Refer to section 8.4)

Display the cumulative feedback
pulses with the "High speed
monitor" command on the
"Monitor" menu on MR
Configurator. Check the numerical
values are not skipped.

Noises are overlapped in the encoder
cable. This causes miscounting of the
cumulative feedback pulses.

Reduce the noises by setting the
encoder cable apart from the power
supply cable, etc.

Check that the mechanical parts
are not unstable or do not have
backlashes.

The servo motor and the machine
(gear, coupling, etc.) have
backlashes.

Adjust the coupling or the backlash
of the mechanical parts.

Check the mounting part of the
servo motor.

The mounting part of the servo motor
is not enough rigid.

Improve the rigidity by using a
thicker board for the mounting part,
backing up with ribs, etc.

Check the power supply cable of
the servo motor.

An output circuit is open.

Review the wiring of the servo
motor power supply cable.

Check that the degree of vibration
changes depending on the motor
speed.

The unbalanced torque is big on the
machine side.

Adjust the balance on the machine
side.




9. TROUBLESHOOTING

Phenomena

Checkpoint

Estimated cause

Action

The servo motor
vibrates.

Check the mounting accuracy of
the servo motor and the machine.

The eccentricity is big by the core
gaps.

Review the direct connection
accuracy.

Check the axial end load on the
servo motor.

The axial end load on the servo motor
is large.

Adjust the axial end load within the
specifications of the servo motor.
Refer to Servo motor Instruction
Manual (Vol.2) for details of the
axial end load on the servo motor.

Check the vibration from the
outside.

The outside vibration propagated to
the servo motor.

Control the vibration from the
outside source.

Rotation accuracy
is not satisfactory.
(The speed is
unstable.)

1. If the safe operation is possible,
repeat acceleration/deceleration
4 times or more to complete the
auto tuning.

2. Increase the auto tuning
response (parameter No.PAQ9).
(except the manual mode)

1. The servo gain is low.
2. The auto tuning response is low.

Increase the auto tuning response
and then adjust the gains again.
(Refer to chapter 7.)

Check if the limiting torque (TLC)

is not on.

1. Check with the external 1/0
signal display in the diagnostic
mode.

2. Check the torque ripple with the
"I/O interface display" command
on the "Monitor" menu on MR
Configurator.

Unintended torque limit is valid. (The
torque limit (TLC) is on while the
torque limit is valid.)

Release the torque limit.

Check if the maximum torque does

not exceed the torque limit value.

1. Check "instantaneous torque"
on the status display.

2. Check the torque ripple with the
"Graph" command on the
"Monitor" menu on MR
Configurator.

The maximum torque is lacking.
1. The servo capacity is lacking.
2. The load is too large.

1. Change the mass or the shape of
the work to reduce the load.

2. Make the acceleration/
deceleration time shorter to make
the effective load ratio lower.

The torque limit settings are incorrect.
(Set with the parameter No.PA11/
PA12/PC35.)

Review the torque limit setting.

Check the status of the analog

input voltage.

1. Check with the status display.

2. Check with the "Display all"
command on the "Monitor"
menu on MR Configurator.

Input voltage of the analog speed
command (VC) or the analog speed
limit (VLA) is instable.

Review the settings of the analog
speed command (VC), the analog
speed limit (VLA) and the analog

input voltage.

Check commands from the
controller.

Check the ripple of the command
frequency with the "Graph"
command on the "Monitor" menu
on MR Configurator.

Commands from the controller are
unstable.

1. Review the commands from the
controller.

2. Check the command cable if
errors do not occur such as
breaking.

The servo motor
wobbles at stop.

1. If the safe operation is possible,
repeat acceleration/deceleration
4 times or more to complete the
auto tuning.

2. Increase the auto tuning
response (parameter No.PAQ9).
(except the manual mode)

1. The servo gain is low.
2. The auto tuning response is low.

Increase the auto tuning response
and then adjust the gains again.
(Refer to chapter 7.)
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Phenomena

Checkpoint

Estimated cause

Action

The servo motor
starts immediately
when the servo
amplifier power
supply is turned
on/The servo
motor starts
immediately when
servo-on is
executed.

Check that the servo-on (SON) is

not on.

1. Check with the external 1/0
signal display in the diagnostic
mode.

2. Check with the "I/O interface
display" command on the
"Monitor" menu on MR
Configurator.

The servo-on (SON) is on status at
power-on.

1. Review the wiring of the servo-on
(SON).

2. Review the sequence of the
servo-on (SON).

Check the brake release timing for
the servo motor with an
electromagnetic brake.

1. The electromagnetic brake release
sequence is incorrect.

2. The power supply for the
electromagnetic brake is faulty.

1. Review the electromagnetic
brake release sequence.

2. Check the power supply for the
electromagnetic brake.

Check the status of the analog
speed command (VC) and the
analog torque command (TC).
1. Check with the status display.
2. Check with the "Display all"
command on the "Monitor"
menu on MR Configurator.

1. The analog speed command (VC)
and the analog torque command
(TC) has already input at power-on.

2. The offset voltage of the analog
speed command (VC) or the analog
torque command (TC) is incorrect.

Set the offset voltage of the analog
speed command (VC) and the
analog torque command (TC)
properly.

Check the power supply cable of
the servo motor.

An output circuit is open.

Review the wiring of the servo
motor power supply cable.

The position is
misaligned at
home position
return.

A certain amount (one revolution)
of misalignment occurs.

The zero pulse detection occurs near
the dog off position. (dog type home
position return)

Adjust the proximity dog installation.

Check the in-position range
(parameter No.PA10).

The in-position range is too large.

Set the in-position range smaller
than the current setting.

Check that the proximity dog
signal is set properly.

1. The proximity dog switch is
malfunction.

2. The proximity dog switch is not
installed properly.

1. Repair or replace the proximity
dog switch.

2. Adjust the proximity dog switch
installation.

Check the proximity dog switch
installation.

The proximity dog switch is
misaligned or not installed properly.

Adjust the proximity dog switch
installation.

Check the controller program.

1. The home position address
settings

2. The sequence programs and
others

The controller programs are incorrect.

Review the controller programs.
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Phenomena

Checkpoint

Estimated cause

Action

The position is
misaligned in
operation after
the home position
return.

Check the servo alarm/warning.

1. A servo alarm is occurring.
2. The servo motor coasts due to a
servo alarm.

Check the details of the alarm and
remove its cause.

The output pulse counter and the
servo amplifier cumulative
command pulses of the controller
do not match.

1. An output pulses miscounting due
to noises.

2. A shield of a command cable is
made incorrectly.

3. A command cable is connected
loosely or broken.

1. Check that the shield of the
command cable is made
correctly.

2. When wiring with the open
collector system, change it to the
differential system.

3. Wire apart from the strong
electric circuit.

4. Install the data line filters.

(Refer to section 12.17.)

The servo-on (SON) is turned off.

Review the wiring and the controller
programs in order that the servo-on
(SON) is not turned to off in
operation.

The command pulses voltage level is
low at the open collector system.
(normal value: 24VDC)

Review the wiring and command
pulse specifications.

Replace the servo amplifier if an
error cannot be detected.

The command pulses ripple error
occurs due to a long command cable.

Shorten the wiring length.
Differential system: 10m or shorter
Open collector system: 2m or
shorter

The cumulative feedback pulses x
the travel distance per pulse does
not match with the actual machine
position.

1. A machine slipped.
2. A machine backlash is big.

Adjust the machine parts.

The position is
misaligned in
operation after
the home position
return.

The cumulative feedback pulses
do not match with the cumulative
command pulses X the electronic
gear setting value.

Temporary breaking of a power line

Review the wiring.

1. The servo gain is low.
. The auto tuning response is low.

Increase the auto tuning response
and then adjust the gains again.
(Refer to chapter 7.)

2

3. The setting time is late.

1. The forward rotation stroke end
(LSP) or the reverse rotation stroke
end (LSN) is turned off.

(AL.99 occurred.)

2. Clear (CR) or reset (RES) is turned

on.

1. Review the wiring and the
sequence of each signal.

2. If a noise may malfunction greatly,
make the input filter setting
(parameter No.PD19) value
bigger.

1. If the safe operation is possible,
repeat acceleration/deceleration
4 times or more to complete the
auto tuning.

2. Increase the auto tuning
response (parameter No.PAQ9).
(except the manual mode)

The auto tuning response is low.

Increase the auto tuning response
and then adjust the gains again.
(Refer to chapter 7.)

Check the settings as follows for

the geared servo motor.

1. The travel distance per
revolution of the servo motor
(Set by the controller.)

2. Command input pulses per
revolution (parameter No.PAO5)

3. Electronic gear (parameter
No.PAQ6/PAQ7)

The calculation of the reduction ratio
is not correct.

Review the setting of the reduction
ratio.

Check the in-position range
(parameter No.PA10).

The in-position range is too large.

Set the in-position range smaller
than the current setting.
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Phenomena

Checkpoint

Estimated cause

Action

The absolute
position
reconstruction
position is
misaligned at
recovery by the
absolute position

detection system.

Check the settings as follows for

the geared servo motor.

1. The travel distance per servo
motor revolution (Set with the
controller.)

2. Command input pulses per
revolution (parameter No.PAQO5)

3. Electronic gear (parameter
No.PAQ06/PAQ7)

The calculation of the reduction ratio
is not correct.

Review the setting of the reduction
ratio.

The positioning after is not
misaligned after the home position
return.

The maximum permissible speed at
power failure (3000r/min) is exceeded
while the servo amplifier is off.

Review the machine configuration in
order that the servo motor speed
does not exceed 3000r/min.

The transfer data to the controller is
incorrect.

Review the controller programs.

The overshoot/

1. Check that the overshoot/

1. The servo gain is too low or too

Adjust the auto tuning response and

undershoot undershoot occurs to confirm high. then adjust the gains again.
occurs. the speed ripple with the 2. The auto tuning response is low or | (Refer to chapter 7.)
"Graph" command on the too high.
"Monitor" menu on MR
Configurator.
2. If the safe operation is possible,
repeat acceleration/deceleration
4 times or more to complete the
auto tuning.
Check if the maximum torque does | The maximum torque is lacking. 1. Change the mass or the shape of
not exceed the torque limit value. | 1. The servo capacity is lacking. the work to reduce the load.
1. Check the "instantaneous 2. The load is too large. 2. Make the acceleration/
torque" with the status display. deceleration time shorter to make
2. Check the torque ripple with the the effective load ratio lower.
"Graph" command on the The torque limit settings are incorrect. | Review the torque limit setting.
"Monitor" menu on MR (Set with the parameter No.PA11/
Configurator. PA12/PC35.)
Check that the machine parts are | The servo motor and the machine Adjust the coupling or the backlash
not unstable or do not have (gear, coupling, etc.) have of the mechanical parts.
backlashes. backlashes.
The Check that the status is on-line. The status is off-line. Set the status to on-line.

communication
cannot be made
with the servo
amplifier by MR
Configurator.

Select "On-line" on "System
settings" on the "Setup" menu.

Check that the communication
cables are not damaged.

A communication cable is faulty.

Replace the communication cable.

Check the communication settings
(baud rate and port).

Check with the "system settings"
on the "setup" menu.

The communication setting is
incorrect.

Set the communication settings
correctly.

Check that the model selection is
set correctly.

Check with the "System settings"
command on the "Setup" menu.

The other model, which differs from
the one connected on the model
selection, is selected.

Set the model settings correctly.

Check that "MITSUBISHI
MELSERVO USB Controller" is
displayed under the controller by
the device manager of the
personal computer.

The device is not set correctly.

Delete the unknown device or other
devices. Turn the servo amplifier
power on and then re-set with found
new hardware wizard.

Refer to the MR Configurator help
for details.
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Phenomena

Checkpoint

Estimated cause

Action

An abnormal
value is displayed
on the monitor

Check that the model selection is
set correctly.
Check with the "System settings"

The other model, which differs from
the one connected on the model
selection, is selected.

Set the model settings correctly.

value on MR command on the "Setup" menu.
Configurator.
The Remove the servo motor from the | The electromagnetic brake reached Replace the servo motor.

electromagnetic
brake does not
work for the servo
motor with the
electromagnetic
brake.

machine and remove all the wiring.

Check that the servo motor shaft
can be turned over by the hand.
(If the shaft can be turned over,
the electromagnetic brake is
malfunction.)

the end of its usefulness or
malfunctioned.

Refer to Servo motor Instruction
Manual (Vol.2) for details of the life of
the electromagnetic brake.

The servo motor
coasting amount
is enlarged.

Check that a load is not increased.

If aload is increased, the value
exceeded the permissible load to
motor inertia moment ratio of the
dynamic brake. (Refer to section
11.3)

1. Reduce the load.
2. Replace the servo amplifier.

For the servo motor with an

electromagnetic brake

1. Check that the external relay,
which is connected to the
electromagnetic brake interlock
(MBR), operates properly.

2. Check that the electromagnetic
brake is not malfunction.

1. An external relay malfunctions.

2. The electromagnetic brake
interlock (MBR) wiring is incorrect.
3. The electromagnetic brake reached
the end of its usefulness or

malfunctioned.

1. Replace the external relay.
2. Review the wiring.
3. Replace the servo motor.
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(2) MR-J3-40A - MR-J3-60A
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Note. This data applies to the 3-phase or 1-phase 200 to 230VAC and 1-phase 230VAC power supply models.
For 1-phase, 100 to 120VAC power supply, refer to the terminal signal layout.

- Terminal signal layout
For 3-phase
For 1-phase 200 to 230VAC and PE terminal
100 to 120VAC 1-phase 230VAC
L1 L1 @ @
-
L2 4

L2 Ls

CNP1 N CNP1 N Screw size: M4

Tightening torque: 1.2 [N -m] (10.6 [Ib-in])

P1 P1
P2 P2
P P

CNP2 | D CNP2 | D
L1 Li1
L21 La1
U U

CNP3 | V CNP3 | V
W w

\
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Mounting hole process drawing

Mounting screw
Screw size: M5

Tightening torque: 3.24[N * m] (28.7[Ib
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(3) MR-J3-70A - MR-J3-100A
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(4) MR-J3-60A4 - MR-J3-100A4
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- Terminal signal layout

) 5
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P .
+ 3 42+0.3
C § ©
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L2 Mounting hole process drawing
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(5) MR-J3-200A(4)

POINT

= Connectors (CNP1, CNP2, and CNP3) and appearance of MR-J3-200A servo
amplifier have been changed from April 2008 production. Model name of the
servo amplifier before March 2008 is changed to MR-J3-200A-RT. For MR-J3-
200A-RT, refer to appendix 5.
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2
i
P+ X
c g°
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Lu Mounting hole process drawing
Lot Mounting screw
Screw size: M5
U Tightening torque: 3.24[N - m] (28.7[lb - in])
CNP3 | V
W
J
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(6) MR-J3-35
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(7) MR-J3-350A4 - MR-J3-500A (4)

Note. Screw size is M3.5 for the control circuit terminal block (TE2) of the servo

amplifier manufactured in April 2007 or later. Screw size is M3 for the control
terminal block (TE2) of the servo amplifier manufactured in March 2007 or
earlier.
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Mounting hole process drawing
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(8) MR-J3-700A (4)

300
285

2-96
2 mounting hole _Approx.80_ 200
N 172 ’ 138 82
g < 160 Cooling fan Cooling fan__| 0
< I

| S

Ik
B [
./

[GH

With MR-J3BAT

[Unit: mm]
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(Terminal cover open)

3 places for

Note. Screw size is M3.5 for the control circuit terminal block (TE2) of the servo
amplifier manufactured in April 2007 or later. Screw size is M3 for the control
terminal block (TE2) of the servo amplifier manufactured in March 2007 or

earlier.
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(9) MR-J3-11KA(4) to MR-J3-22KA(4)

[Unit: mm]
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10.2 Connector

(1) Miniature delta ribbon (MDR) system (3M)
(a) One-touch lock type

»
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23.8

©

(@)
)

L

A
|
© 1
|
B

i3 Wl

ol

T

[Unit: mm]

Logo etc, are indicated here.

Connector

Shell kit

Each type of dimension

B C

D

10150-3000PE

10350-52F0-008

41.1

52.4 18.0

14.0

17.0

(b) Jack screw M2.6 type
This is not available as option.

39.0

[Unit: mm]

. Each type of dimension
Connector Shell kit
A B C D E F
10150-3000PE 10350-52A0-008 41.1 52.4 18.0 14.0 17.0 46.5
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(2) SCR connector system (3M)
Receptacle: 36210-0100PL
Shell kit : 36310-3200-008

[Unit: mm]

—

—-—
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11. CHARACTERISTICS

11. CHARACTERISTICS

11.1 Overload protection characteristics

An electronic thermal relay is built in the servo amplifier to protect the servo motor, servo amplifier and servo
motor power line from overloads. Overload 1 alarm (AL.50) occurs if overload operation performed is above
the electronic thermal relay protection curve shown in any of Figs 11.1. Overload 2 alarm (AL.51) occurs if the
maximum current flows continuously for several seconds due to machine collision, etc. Use the equipment on
the left-hand side area of the continuous or broken line in the graph.

In a machine like the one for vertical lift application where unbalanced torque will be produced, it is
recommended to use the machine so that the unbalanced torque is 70% or less of the rated torque.

When you carry out adhesion mounting of the servo amplifier, make circumference temperature into 0 to 45°C
(32 to 113°F), or use it at 75% or smaller effective load ratio.

Servo amplifier MR-J3 series has solid-state servo motor overload protection. (The motor full load current is
115% rated current.)

1000 = 1000 T
\ "\
\ ANEEAN
\ \ Y
. In operation NS In operation
100 = 100 < -
—_ = —_ \ \
(2] \ \ (%] \ \
— Ny AN — \ \
Q ~ Q N
£ S S £ AN 2
S 10 In servo lock : ': S 10 In servo lock v 'a
] + t T . \
g \\ AN g A X
O ~ o ~
1 BN 1 S~o -
0.1 0.1
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350 400
(Note 1, 2) Load ratio [96] (Note 1, 2, 3) Load ratio [96]
MR-J3-10A(1) MR-J3-20A(1) * MR-J3-40A(1)
MR-J3-60A(4) to MR-J3-100A(4)
1000 T 1000 T
\ \
A AN A} \
\\ N\ s AN
L In operation NN In operation
100 == < 100 = <
o ‘\ ‘\ o “\ ‘\\
— \ \ — \ \
= NS g SN
S 10 In servo lock 1 ‘. S 10 In servo lock 1 .
g S 5 =
2 . N g S
O ~ - o S —
1 AR 8 1) S S
0.1 0.1
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
(Note 1, 3) Load ratio [9¢] (Note 1, 3) Load ratio [9g]
MR-J3-200A(4) * MR-J3-350A(4) MR-J3-500A(4) * MR-J3-700A(4)
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11. CHARACTERISTICS

10000
1
L
:
1000 :
», ' .
g - \ In operation
= 100 NN
< N
k=] =
g n
g S~<
IS} In servo lock
10 X
1
0 50 100 150 200 250 300

(Note 1) Load ratio [96]

MR-J3-11KA(4) to MR-J3-22KA(4)

Note 1. If operation that generates torque more than 100% of the rating is performed with an abnormally high frequency in a servo
motor stop status (servo lock status) or in a 30r/min or less low-speed operation status, the servo amplifier may fail even when
the electronic thermal relay protection is not activated.

2. The operation time at the load ratio of 300 to 350% applies when the maximum torque of HF-KP servo motor is increased to

350%.
3. The operation time at the load ratio of 300 to 400% applies when the maximum torque of HF-JP servo motor is increased to

400%.

Fig 11.1 Electronic thermal relay protection characteristics
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11. CHARACTERISTICS

11.2 Power supply equipment capacity and generated loss

(1) Amount of heat generated by the servo amplifier
Table 11.1 indicates servo amplifiers' power supply capacities and losses generated under rated load. For
thermal design of an enclosure, use the values in Table 11.1 in consideration for the worst operating
conditions. The actual amount of generated heat will be intermediate between values at rated torque and
servo off according to the duty used during operation. When the servo motor is run at less than the
maximum speed, the power supply capacity will be smaller than the value in the table, but the servo
amplifier's generated heat will not change.

Table 11.1 Power supply capacity and generated heat per servo amplifier at rated output

(Note 1) (Note 2) Area required for
Servo amplifier Servo motor Power supply Servo amplifier-generated heat [W] heat dissipation
capacity [KVA] At rated torque With servo off [m2]
HF-MP053 0.3 25 15 0.5
MR-J3-10A(1) HF-MP13 0.3 25 15 0.5
HF-KP053 * 13 0.3 25 15 0.5
HF-MP23 0.5 25 15 0.5
MR-J3-20A(1)
HF-KP23 0.5 25 15 0.5
HF-MP43 0.9 35 15 0.7
MR-J3-40A(1)
HF-KP43 0.9 35 15 0.7
HF-SP52(4) 1.0 40 15 0.8
HF-SP51 1.0 40 15 0.8
MR-J3-60A(4)
HC-LP52 1.0 40 15 0.8
HF-JP53(4) 1.0 40 15 0.8
HF-MP73 1.3 50 15 1.0
HF-KP73 1.3 50 15 1.0
MR-J3-70A
HC-UP72 1.3 50 15 1.0
HF-JP73 1.3 50 15 1.0
HF-SP102(4) 1.7 50 15 1.0
HF-SP81 15 50 15 1.0
MR-J3-100A(4) HC-LP102 1.7 50 15 1.0
HF-JP734 1.3 50 15 1.0
HF-JP103(4) 1.7 50 15 1.0
HF-SP152(4) 2.5 90 20 1.8
HF-SP202(4) 3.5 90 20 1.8
HF-SP121 2.1 90 20 1.8
HF-SP201 3.5 90 20 1.8
HC-RP103 1.8 50 15 1.0
MR-J3-200A(4)
HC-RP153 2.5 90 20 1.8
HC-UP152 2.5 90 20 1.8
HC-LP152 2.5 90 20 1.8
HF-JP153(4) 25 90 20 1.8
HF-JP203(4) 35 90 20 1.8
HF-SP352(4) 5.5 130 20 (25) (Note 3) 2.7
HC-RP203 3.5 90 20 1.8
HC-UP202 3.5 90 20 1.8
MR-J3-350A(4)
HC-LP202 3.5 90 20 1.8
HF-SP301 4.8 120 20 2.4
HF-JP353(4) 55 160 25 2.7
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11. CHARACTERISTICS

(Note 1) (Note 2) Area required for
Servo amplifier Servo motor Power supply Servo amplifier-generated heat [W] heat dissipation
capacity [KVA] At rated torque With servo off [m2]
HF-SP502(4) 75 195 25 3.9
HC-RP353 5.5 135 25 2.7
HC-RP503 7.5 195 25 3.9
HC-UP352 5.5 195 25 3.9
MR-J3-500A(4) HC-UP502 7.5 195 25 3.9
HC-LP302 4.5 120 25 2.4
HA-LP502 7.5 195 25 3.9
HF-SP421 6.7 160 25 3.2
HF-JP503(4) 7.5 195 25 3.9
HF-SP702(4) 10.0 300 25 6.0
HA-LP702 10.6 300 25 6.0
MR-J3-700A(4)
HA-LP601(4) 10.0 260 25 5.2
HA-LP701M(4) 11.0 300 25 6.0
HC-LP11K2(4) 16.0 530 45 11.0
HC-LP801(4) 12.0 390 45 7.8
HC-LP12K1(4) 18.0 580 45 11.6
MR-J3-11KA(4)
HC-LP11K1M(4) 16.0 530 45 11.0
HF-JP11K1M(4)
16.0 530 45 11.0
(Note 4)
HC-LP15K2(4) 22.0 640 45 13.0
HC-LP15K1(4) 22.0 640 45 13.0
MR-J3-15KA(4) HC-LP15K1M(4) 22.0 640 45 13.0
HF-JP15K1M(4)
22.0 640 45 13.0
(Note 4)
HC-LP22K2(4) 33.0 850 55 17.0
HC-LP20K1(4) 30.1 775 55 15.5
MR-J3-22KA(4)
HC-LP25K1 37.6 970 55 19.4
HC-LP22K1M(4) 33.0 850 55 17.0

Note 1. Note that the power supply capacity will vary according to the power supply impedance. This value is applicable when the
power factor improving AC reactor or power factor improving DC reactor is not used.
2. Heat generated during regeneration is not included in the servo amplifier-generated heat. To calculate heat generated by the
regenerative option, refer to section 12.2.
3. For 400V class, the value is within the ().
4. The servo amplifiers, which support these servo motors, have "-LR" at the end of their model names.
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11. CHARACTERISTICS

(2) Heat dissipation area for enclosed servo amplifier
The enclosed control box (hereafter called the control box) which will contain the servo amplifier should be
designed to ensure that its temperature rise is within +10°C at the ambient temperature of 40°C. (With a 5°C
(41°F) safety margin, the system should operate within a maximum 55°C (131°F) limit.) The necessary
enclosure heat dissipation area can be calculated by Equation 11.1.

P

ettt (11.1)
K-AT

A

where, A : Heat dissipation area [m?]
P :Loss generated in the control box [W]
AT : Difference between internal and ambient temperatures [°C]
K : Heat dissipation coefficient [5 to 6]

When calculating the heat dissipation area with Equation 11.1, assume that P is the sum of all losses
generated in the enclosure. Refer to Table 11.1 for heat generated by the servo amplifier. "A" indicates the
effective area for heat dissipation, but if the enclosure is directly installed on an insulated wall, that extra
amount must be added to the enclosure's surface area.

The required heat dissipation area will vary wit the conditions in the enclosure. If convection in the
enclosure is poor and heat builds up, effective heat dissipation will not be possible. Therefore, arrangement
of the equipment in the enclosure and the use of a cooling fan should be considered.

Table 11.1 lists the enclosure dissipation area for each servo amplifier when the servo amplifier is operated
at the ambient temperature of 40°C (104°F) under rated load.

(Qutside) (Inside)

Air flow

Fig. 11.2 Temperature distribution in enclosure

When air flows along the outer wall of the enclosure, effective heat exchange will be possible, because the
temperature slope inside and outside the enclosure will be steeper.
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11. CHARACTERISTICS

11.3 Dynamic brake characteristics

POINT

- Dynamic brake operates at occurrence of alarm, servo emergency stop warning
(AL.E6) and when power is turned off. Do not use dynamic brake to stop in a
normal operation as it is the function to stop in emergency.

- Maximum usage time of dynamic brake for a machine operating under
recommended load inertia moment ratio is 1000 time while decelerating from
rated speed to a stop with frequency of once in 10 minutes.

- Be sure to make emergency stop (EMG) valid after servo motor stops when
using emergency stop (EMG) frequently in other than emergency.

11.3.1 Dynamic brake operation

(1) Calculation of coasting distance
Fig. 11.3 shows the pattern in which the servo motor comes to a stop when the dynamic brake is operated.
Use Equation 11.2 to calculate an approximate coasting distance to a stop. The dynamic brake time
constant t varies with the servo motor and machine operation speeds. (Refer to (2) (a), (b) in this section.)

Lmax

Lmax :

Vo
JIm
Ju
T

te

ON
Emergency stop (EMG) OFE

Dynamic brake

Vo time constant t

Machine speed

te Time

= g_g .{te +r[1+ j_; J} ...................................................................................................................... (11.2)

Maximum COASHNG AISTANCE ......ooueiiiiiiiie ettt e e st e e e e snbbeeee e [mm][in]
s Maching rapid fEEA FALE .........coii i [mm/min][in/min]
© SEIVO MOLOT INEFHAl MOMENT...........oveeeeeeeeeeee ettt [kg - cm?|[oz - in?]
: Load inertia moment converted into equivalent value on servo motor shaft............ [kg - cmz][oz . in2]
: Dynamic brake time CONSIANT .........uuiiiiii i e e e e s e e e e e e e s e e nrbe e e e e e s e nnnnrees [s]
: Delay time Of CONTIOl SECHION........ccuiiiieee e e e e e e e st e e e e e e e s s anrereeeeeeeeeaanes [s]

For 7kW or lower servo, there is internal relay delay time of about 10ms. For 11k to 22kW servo,
there is delay caused by magnetic contactor built into the external dynamic brake (about 50ms)
and delay caused by the external relay.
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(2) Dynamic brake time constant
The following shows necessary dynamic brake time constant t for the equations (11.2).

(&) 200V class servo motor

25 25
— ) 7
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e e
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@ 73 23 @
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0 1000 2000 3000 4000 5000 6000 0 1000 2000 3000 4000 5000 6000
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11. CHARACTERISTICS
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11. CHARACTERISTICS

(b) 400V class servo motor
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11. CHARACTERISTICS

11.3.2 The dynamic brake at the load inertia moment

Use the dynamic brake under the load inertia moment ratio indicated in the following table. If the load inertia
moment is higher than this value, the dynamic brake may burn. If there is a possibility that the load inertia

moment may exceed the value, contact your local sales office.
The values of the load inertia moment ratio in the table are the values at the maximum rotation speed of the

servo motor.
Servo motor
Servo amplifier HF- HF- HF- HF- HC- HC- HC- HA- HA- HA- HF- HF-
KPO MPO | sSpPO1 | sPO2 | RPO urpO LPO LPO1 |LPOIM| LPO2 | JPO [JPOIM
MR-J3-10A(1) 30 30
MR-J3-20A(1) 30 30
MR-J3-40A(1) 30 30
MR-J3-60A 30 30 30 30
MR-J3-70A 30 30 30
MR-J3-100A 30 30 30 30
MR-J3-200A 30 30 30 30 30 30
16
MR-J3-350A 16 16 16 16 16
(Note 3)
15
MR-J3-500A 15 15 15 15 15 15
(Note 3)
5 5 5 5
MR-J3-700A
(Note 1) (Note 1) | (Note 1) [ (Note 1)
MR-J3-11KA 10
30 30 30
(Note 2) (Note 3)
MR-J3-15KA 10
30 30 30
(Note 2) (Note 3)
MR-J3-22KA
30 30 30
(Note 2)
Servo motor
Servo amplifier HE-SPLI4 HA- HA- HA- HF- HF-
LPO14 |LPOIM4 | LPO24 JpO4 [JpO1M4
MR-J3-60A4 5 (Note 1) 30
MR-J3-100A4 5 (Note 1) 30
MR-J3-200A4 5 (Note 1) 30
MR-J3-350A4 5 (Note 1) 30
15
MR-J3-500A4 5 (Note 1)
(Note 3)
MR-J3-700A4 5 (Note 1) 10 10
MR-J3-11KA4 10
30 30 30
(Note 2) (Note 3)
MR-J3-15KA4 10
30 30 30
(Note 2) (Note 3)
MR-J3-22KA4
30 30 30
(Note 2)

Note 1. The load inertia moment ratio is 15 at the rated rotation speed.
2. When the external dynamic brake is used.
3. The load inertia moment ratio is 30 at the rated rotation speed.
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11. CHARACTERISTICS

11.4 Cable flexing life

The flexing life of the cables is shown below. This graph calculated values. Since they are not guaranteed
values, provide a little allowance for these values.

1x108 a
5X107
1x107
5X10¢ a: Long flex life encoder cable
Long flex life motor power cable
Long flex life motor brake cable
1x10° b : Standard encoder cable
5%105 Standard motor power cable
Standard motor brake cable
i
g 1X10°
Y 5X10¢
o
£
x
)
[ 1X104 b
3 11|
5X10 =
//
1x10° o
4 7 10 20 40 70 100 200

Flexing radius [mm]

11.5 Inrush currents at power-on of main circuit and control circuit

The following table indicates the inrush currents (reference data) that will flow when the maximum permissible
voltage (200V class: 253VAC, 400V class: 528VAC) is applied at the power supply capacity of 2500kVA and
the wiring length of 1m.

Servo amplifier Inrush currents (Ao-p)
Main circuit power supply (L4, L,, L) Control circuit power supply (L1, Lo)
MR-J3-10A1 to 40A1 38A (Attenuated to approx. 14A in 10ms)
MR-J3-10A to 60A 30A (Attenuated to approx. 5A in 10ms) 20 to 30A
MR-J3-70A - 100A 54A (Attenuated to approx. 12A in 10ms) (Attenuated to approx. OA in 1 to 2ms)
MR-J3-200A - 350A 120A (Attenuated to approx. 12A in 20ms)
MR-J3-500A 44A (Attenuated to approx. 20A in 20ms)
MR-J3-700A 88A (Attenuated to approx. 20A in 20ms)
MR-J3-11KA 30A (Attenuated to approx. OA in 3ms)
MR-J3-15KA 235A (Attenuated to approx. 20A in 20ms)
MR-J3-22KA
MR-J3-60A4 - 100A4 100A (Attenuated to approx. 5A in 10ms) 40 to 50A
MR-J3-200A4 120A (Attenuated to approx. 12A in 20ms) (Attenuated to approx. OA in 2ms)
MR-J3-350A4 - 500A4 66A (Attenuated to approx. 10A in 20ms) .
MR-J3-700A4 67A (Attenuated to approx. 34A in 20ms) 41A (Attenuated to approx. OA in 3ms)
MR-J3-11KA4
MR-J3-15KA4 325A (Attenuated to approx. 20A in 20ms) 45A (Attenuated to approx. OA in 3ms)
MR-J3-22KA4

Since large inrush currents flow in the power supplies, always use no-fuse breakers and magnetic contactors.
(Refer to section 12.12.)

When circuit protectors are used, it is recommended to use the inertia delay type that will not be tripped by an
inrush current.
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MEMO
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12. OPTIONS AND AUXILIARY EOQUIPMENT

12. OPTIONS AND AUXILIARY EQUIPMENT

= Before connecting any option or peripheral equipment, turn off the power and wait
for 15 minutes or longer until the charge lamp turns off. Then, confirm that the
AWARMNG voltage between P(+) and N(—) is safe with a voltage tester and others.
Otherwise, an electric shock may occur. In addition, always confirm from the front
of the servo amplifier whether the charge lamp is off or not.

= Use the specified auxiliary equipment and options. Unspecified ones may lead to a

ACAUTION fault or fire.

12.1 Cable/connector sets

POINT

- The IP rating indicated is the cable's or connector's protection against ingress of
dust and water when the cable or connector is connected to a servo amplifier or
servo motor. If the IP rating of the cable, connector, servo amplifier and servo
motor vary, the overall IP rating depends on the lowest IP rating of all components.

As the cables and connectors used with this servo, purchase the options indicated in this section.
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12. OPTIONS AND AUXILIARY EQUIPMENT

12.1.1 Combinations of cable/connector sets

37)
T To CN6 <—| I—
| Operation
. panel l—v To CN1
I
7777777777 Servo amplifier { To CN2 4—:[21]_';
I
: Personal computer
1 Controller
. CN5 6)
L) (et— o (1]
CN6 7)
e— [
N3

CN2
D)
CN4 0
J @ Direct connection type (cable length 10m or less, IP65)
20)21)22)23)
> T
@ Junction type (cable length more than 10m, IP65)
Battery :
MR-J3BAT Hi
31)41)45)46)
@ Junction type (cable length more than 10m, 1P20)
26)27) 24)25)
18)19)
To 24VDC power
supply for
electromagnetic 14)15)16)17)
brake
12)13)
L 8)9)10)11) Servo motor
HFE-MP
HF-KP
A4
- !
Power supply  Brake Encoder
connector connector connector
31)41)45)46)
Servo motor
HF-SP
/ /
v v Power supply Brake Encoder
To next page a) To next page b) connector connector connector
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12. OPTIONS AND AUXILIARY EQUIPMENT

From previous page a) From previous page b)
A A
31)41)45)46)
> Il ccc-------ZZzZzZ:Z
29)30)43)44)
o i
38)
Servo motor
35)39)40) HC-RP
q HC-UP
HC-LP
4 I
Power supply  grake Encoder
connector connector connector
31)41)45)46)
Hﬂm:::::::::::::::gﬁﬂﬂi
29)30)43)44)
’ ‘ EIAl— Servo motor
LHA-LP
[O
] Terminal box
31)41)45)46)
Hﬂm:::::::::::::zzg:lgﬂﬂh—
29)30)43)44
TS e
32)42)47)48) E]ﬁﬁg]
Servo motor
HF-JP53(4)
(N‘“e 2) to 503(4)
I
Power supply  grake Encoder
connector connector connector
50)
e S0 1] | e
49)
— o)
38)
35) Servo motor
» HF-JP11K1M(4)
- 15K1M(4)
!
Power supply  grake Encoder
connector connector connector

Note 1. Connectors for 3.5kW or less. For 5kW or more, terminal blocks.
2. Use 33) for HF-JP53 to 203, and 534 to 5034. Use 34) for HF-JP353 and 503.

12- 3



12. OPTIONS AND AUXILIARY EQUIPMENT

No. Product Model Description Application

1) | Servo Supplied with
amplifier E‘ - - servo
power supply § : EE amplifiers of
connector 1kW or less

CNP1 connector: CNP2 connector: CNP3 connector: in 100V class
54928-0670 54927-0520 54928-0370 and 200V
(Molex) (Molex) (Molex) class

<Applicable cable example>

Wire size: j a

2
0.14 to.2..5mm FAWGZG to AWG14) REC. Lever:
Cable finish OD: to ¢ 3.8mm 549320000
(Molex)

2) | Servo Supplied with
amplifier ol 3 servo
power supply :|= amplifiers of
connector 3.5kW in

200V class
CNP1 connector: CNP2 connector: CNP3 connector:
PC 4/6-STF-7,62- 54927-0520 PC 4/3-STF-7,62-
CRWH (Molex) CRWH
(Phoenix Contact) (Phoenix Contact)
<Applicable cable example>
Wire size: j 2
2
0.2to 5..5.mm (AWG24 to AWG10) REC. Lever:
Cable finish OD: to @ 5mm 54632-0000
(Molex)
Supplied with
servo
amplifiers of
2kW in 200V
class and

CNP1 connector: CNP2 connector: CNP3 connector: 2kW in 400V

721-207/026-000 721-205/026-000 721-203/026-000 | class
(Plug) (Plug) (Plug)
(WAGO) (WAGO) (WAGO)

<Applicable cable example> V-T%

Wire size: 2

0.08 to 2.5mm’* (AWG28 to AWG12) REC. Lever: 231-131

Cable finish OD: to ¢4.1mm (WAGO)

3) | Junction MR-J2M-CN1TBLOM For junction terminal block CN1 connector For junction
terminal block | Cable length: 0.5 - 1m [ connector Connector: 10150-6000EL terminal block
cable (Refer to section 12.7) Connector: D7950-B500FL Shell kit: 10350-3210-000 connection

(3M) (3M or equivalent)

4) | CN1 MR-J3CN1 Connector: 10150-3000PE
connector set Shell kit: 10350-52F0-008 [ﬂ

(3M or equivalent)

5) | Junction MR-TB50 Refer to section 12.7.
terminal block
cable
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12. OPTIONS AND AUXILIARY EQUIPMENT

No. Product Model Description Application
6) | USB cable MR-J3USBCBL3M For CN5 connector For personal computer connector | For
Cable length: 3m minB connector (5 pins) A connector connection
with PC-AT
€ i compatible
personal
computer
7) | Monitoring MR-J3CN6CBL1M CN6 connector
cable Cable length: 1m E:lE ~ g E\?Vi?t)e) Housing: 51004-0300
1 (Black  Terminal: 50011-8100
(Molex)
8) | Motor power | MR-PWS1CBLOM-A1-L B IP65
supply cable | Cable length: 2 - 5 - 10m I /Power supply connector Load side lead
— T |HF-MP series
9) | Motor power [ MR-PWS1CBL[IM-A1-H HF-KP series IP65
supply cable | Cable length: 2 - 5 - 10m Load side lead
Refer to section 12.1.3 for details. Long flex life
10) | Motor power | MR-PWS1CBLOM-A2-L IP65
supply cable | Cable length: 2 - 5 - 10m i Power supply connector Opposite-to-
—_— . load side lead
- HF-MP series oac sice ea
11) [ Motor power | MR-PWS1CBLOM-A2-H HF-KP series IP65
supply cable | Cable length: 2 - 5 - 10m Opposite-to-
Refer to section 12.1.3 for details. load side Igad
Long flex life
12) | Motor power | MR-PWS2CBLO03M-Al-L IP55
supply cable | Cable length: 0.3m i - Power supply connector Load side lead
— =T HF-MP series
HF-KP series
Refer to section 12.1.3 for details.
13) | Motor power | MR-PWS2CBLO3M-A2-L IP55
supply cable | Cable length: 0.3m i  Power supply connector Opposite-to-
— = . load side lead
| HF-MP series oad side fea
HF-KP series
Refer to section 12.1.3 for details.
14) | Motor brake | MR-BKS1CBLOM-A1-L HR IP65
cable Cable length: 2 - 5 - 10m I / Brake connector Load side lead
— — | HF-MP series
15) | Motor brake | MR-BKS1CBLOM-A1-H HF-KP series IP65
cable Cable length: 2 - 5 - 10m Load side lead
Refer to section 12.1.4 for details. Long flex life
16) | Motor brake | MR-BKS1CBLOM-A2-L IP65
cable Cable length: 2 - 5 - 10m i / Brake connector Opposite-to-
— — HE-MP series load side lead
17) | Motor brake | MR-BKS1CBLOM-A2-H — HE-KP series IP65
cable Cable length: 2 - 5 - 10m Opposite-to-
Refer to section 12.1.4 for details. load side Igad
Long flex life
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12. OPTIONS AND AUXILIARY EQUIPMENT

No. Product Model Description Application
18) | Motor brake | MR-BKS2CBL0O3M-A1-L IP55
cable Cable length: 0.3m i - Brake connector Load side lead
— — | HF-MP series
HF-KP series
Refer to section 12.1.4 for details.
19) | Motor brake | MR-BKS2CBLO3M-A2-L IP55
cable Cable length: 0.3m i / Brake connector Opposite-to-
— — | HE-MP series load side lead
HF-KP series
Refer to section 12.1.4 for details.
20) | Encod MR-J3ENCBLOM-A1-L (1) IP65
)| Encoder am Nl L Encoder connector )
cable Cable length: 2 - 5 - 10m Load side lead
21) | Encoder MR-J3ENCBLOM-A1-H _ —— HE-MP series IP65 .
cable Cable length: 2 - 5 - 10m HE-KP series Opposite-to-
load side lead
Refer to section 12.1.2 (1) for details. Long flex life
22) | Encoder MR-J3ENCBLOM-A2-L IP65
Encoder connector )
cable Cable length: 2 - 5 - 10m Opposite-to-
—_—— HE-MP series load side lead
23) | Encoder MR-J3ENCBLOM-A2-H ' HF-KP series IP65
cable Cable length: 2 + 5 - 10m Opposite-to-
Refer to section 12.1.2 (1) for details. load side Igad
Long flex life
24) | Encoder MR-J3JCBLO3M-A1-L IP20
cable Cable length: 0.3m Encoder connector Load side lead
— HF-MP series
HF-KP series
Refer to section 12.1.2 (3) for details.
25) | Encoder MR-J3JCBLO3M-A2-L IP20
cable Cable length: 0.3m Encoder connector Opposite-to-
load side lead
- HF-MP series
HF-KP series
Refer to section 12.1.2 (3) for details.
26) | Encoder MR-EKCBLOM-L IP20
cable Cable length: 20 - 30m Imh -
27) | Encoder MR-EKCBLOM-H IP20
cable Cable length: For HF-MP + HF-KP series Long flex life
20 - 30 - 40 - 50m Refer to section 12.1.2 (2) for details.
28) | Encoder MR-ECNM IP20
] ]! -
connector set
For HF-MP * HF-KP series
Refer to section 12.1.2 (2) for details.
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12. OPTIONS AND AUXILIARY EQUIPMENT

(DDK)
Example of applicable cable
Applicable wire size: 14 to 22mm?

For HF-SP421

No. Product Model Description Application
29) | Encoder MR-J3ENSCBLLOIM-L IP67
cable Cable length: T SE@ Standard flex
2-5-10-20 - 30m life
30) | Encoder MR-J3ENSCBLLOIM-H For HF-SP - HC-UP - HC-LP - HC-RP - HA-LP series - HF-JP53(4) P67
cable Cable length: to 503(4) Long flex life
2.5.10-20 - 30 - 40 | Refer to section 12.1.2 (5) for details.
- 50m
31) | Encoder MR-J3SCNS IP67
connector set I g:@ﬂ
For HF-SP - HC-UP - HC-LP - HC-RP - HA-LP series - HF-JP53(4)
to 503(4)
Refer to section 12.1.2 (4) for details.
32)| Brake MR-BKCNS1 Straight plug: CM10-SP2S-L(D6) IP67
connector set Socket contact: CM10-#22SC(S2)(D8)-100 EE@
(DDK)
For HF-SP series -
HF-JP53(4) to 503(4)
33) | Power supply | MR-PWCNS4 Plug: CE05-6A18-10SD-D-BSS E@:DUSE] IP67
connector set Cable clamp: CE3057-10A-1-D
(DDK)
Example of applicable cable For HF-SP51 - 81
Applicable wire size: 2 to 3.5mm? For HF-SP52 to 152
(AWG14 to AWG12) For HF-JP53 to 203
Cable finish ¢D: $10.5 to 14.1mm For HF-JP534 to 5034
34) | Power supply | MR-PWCNS5 Plug: CE05-6A22-22D-D-BSS E@:DHSE] IP67
connector set Cable clamp: CE3057-12A-1-D
(DDK)
Example of applicable cable For HF-SP121 to 301
Applicable wire size: 5.5 to 8mm? For HF-SP202 to 502
(AWG10 to AWGS) For HF-JP353 to 503
Cable finish ¢D: $12.5 to 16mm
35) | Power supply | MR-PWCNS3 Plug: CE05-6A32-17SD-D-BSS E@Dﬂg@] IP67
connector set Cable clamp: CE3057-20A-1-D Be sure to

use this when
correspondin

o

Necessary for amplifier diagnosis function of MR Configurator.

Refer to section 12.8 (2) (c) for details.

For HF-SP702 g to IEC/EN
(AWG6 to AWG4) For HA-LP702 Standard.
Cable finish ¢D: $22 to 23.8mm For HF-JP11K1M(4) -
15K1M(4)

36) | Cable for MR-J3BTCBLO3M | @[HTT L1 For
connecting connection of
battery battery

Refer to section 12.1.2 (7) for details.

37) | Diagnosis MR-J3ACHECK [y For diagnosis
cable of servo

amplifier
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12. OPTIONS AND AUXILIARY EQUIPMENT

No. Product Model Description Application
38) | Brake MR-BKCN Plug: D/MS3106A10SL-4S(D190) (DDK) IEC/EN
connector set For cable connector: YSO10-5-8(Daiwa Dengyo) EEM@ standard
Example of applicable cable compliant
Applicable wire size: 0.3 to 25mm? IP65
(AWG22 to AWG16) For HA-LP
Cable finish: ¢5 to 8.3mm For HC-UP
For HC-LP
For HF-
JP11K1M(4) -
15K1M(4)
39) [ Power supply | MR-PWCNS1 Plug: CE05-6A22-23SD-D-BSS Be sure to use
connector set Cable clamp: CE3057-12A-2-D (DDK) E@D:mgg] this when
Example of gpplif:able cable , corresponding
Applicable wire size: ?Af\c,)v?éizﬁiz ANG12) For HC.UP to IEC/EN
Cable finish: $9.5 to 13mm For HC-LP standard
For HC-RP | IP65
40) | Power supply | MR-PWCNS2 Plug: CE05-6A24-10SD-D-BSS
connector set Cable clamp: CE3057-16A-2-D (DDK) E@D:mgg]
Example of applicable cable
Applicable wire size: 5.5 to 8mm?
(AWG10 to AWG8) For HA-LP
Cable finish: 13 to 15.5mm For HC-UP
For HC-LP
For HC-RP
41) [ Encoder MR-J3SCNSA IP67
connector set Il g:'%
For HF-SP - HA-LP - HC-UP - HC-LP - HC-RP series - HF-JP53(4)
to 503(4)
Refer to section 12.1.2 (5) for details.
42) [ Brake MR-BKCNS1A Angle plug: CM10-AP2S-L(D6) IP67
connector set Socket contact: CM10-# 22SC(S2)(D8)-100 gl%
(DDK)
For HF-SP series -
HF-JP53(4) to 503(4)
43) | Encoder MR-J3ENSCBLOM-L- IP67
cable S06 e L=l S:lm]] Standard flex
Cable length: life (Note)
2.5-10- 20 - 30m For HF-SP - HA-LP - HC-UP - HC-LP - HC-RP series - HF-JP53(4)
44) | Encoder MR-J3ENSCBLOM-H- | t0 503(4) P67
cable S06 Refer to section 12.1.2 (5) for details. Long flex life
Cable length: (Note)
2-5-10-20-30-40
- 50m
45) [ Encoder MR-J3SCNS-S06 IP67
connector set I ml g:'@]] (Note)
For HF-SP - HA-LP - HC-UP - HC-LP - HC-RP series - HF-JP53(4)
to 503(4)
Refer to section 12.1.2 (5) for details.
46) | Encoder MR-J3SCNSA-S06 IP67
connector set . U mi] % (Note)
For HF-SP * HA-LP = HC-UP » HC-LP » HC-RP series * HF-JP53(4)
to 503(4)
Refer to section 12.1.2 (5) for details.
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12. OPTIONS AND AUXILIARY EQUIPMENT

No. Product Model Description Application
47) | Brake MR-BKCNS1-S06 Straight plug: CM10-SP2S-VP-L QJE]] IP67
connector set Socket contact: CM10-#22SC (S2) (D8)-100 (Note)
(DDK)
For HF-SP series -
HF-JP53(4) to 503(4)
48) | Brake MR-BKCNS1A-S06 Angle plug: CM10-AP2S-VP-L IP67
connector set Socket contact: CM10-#22SC (S2) (D8)-100 % (Note)
(DDK)
For HF-SP series -
HF-JP53(4) to 503(4)
49) | Encoder MR-ENECBLOM-H Receptacle: 36210-0100PL Plug: D/MS3106A20-29S(D190) Long flex life
cable for IP67 | Refer to section 12.1.2 | Shell kit: 36310-3200-008 Cable clamp: CE3057-12A-3-D IP67
(6). (3M) Back shell: CE02-20BS-S-D It is not a
or (DDK) resistance to
Connector set: 54599-1019 oil.
(Molex)
oIED IR
50) | Encoder MR-ENECNS Receptacle: 36210-0100PL Plug: D/MS3106A20-29S(D190) IP67
connector set Shell kit: 36310-3200-008 Cable clamp: CE3057-12A-3-D
(3M) Back shell: CE02-20BS-S-D
or (DDK)
Connector set: 54599-1019
(Molex)
/i ]! EEIEE
51) | Encoder MR-J3JSCBLO3M-A1-L IP65
Encoder connector .
cable Cable length: 0.3m Load side
HF-MP series lead
— HF-KP series
Refer to section 12.1.2 (4) for details.
52) | Encoder MR-J3JSCBLO3M-A2-L IP65
Encoder connector .
cable Cable length: 0.3m Opposite-to-
—_——— HE-MP series load side lead
' HF-KP series
Refer to section 12.1.2 (4) for details.

Note. Use this option when the connector is expected to receive large vibration and shock.
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12. OPTIONS AND AUXILIARY EQUIPMENT

12.1.2 Encoder cable/connector sets

(1) MR-J3ENCBLOM-A1-L/H * MR-J3ENCBLOM-A2-L/H

These cables are encoder cables for the HF-MP - HF-KP series servo motors. The numerals in the Cable
Length field of the table are the symbols entered in the [ part of the cable model. The cables of the lengths

with the symbols are available.

Cable length ) . L
Cable model IP rating Flex life Application
2m 5m 10m [ 20m | 30m | 40m [ 50m
MR-J3ENCBLOM-A1-L 2 5 10 IP65 Standard | For HF-MP - HF-KP servo
Long flex | motor
MR-J3ENCBLLIM-A1-H 2 5 10 IP65 . .
life Load side lead
MR-J3ENCBLLIM-A2-L 2 5 10 IP65 Standard For HF-MP + HF-KP servo
Long flex | motor
MR-J3ENCBLLIM-A2-H 2 5 10 IP65 . . .
life Opposite-to-load side lead

(a) Connection of servo amplifier and servo motor

Servo amplifier

MR-J3ENCBLOM-A1-L

- MR-J3ENCBLOM-A1-H /2)
|:| —»L g
Servo motor
o / HF-MP
0 1) or HF-KP
—
E MR-J3ENCBLOM-A2-L
MR-J3ENCBLLOIM-A2-H /2)
E D S]] Servo motor
CN2 / HF-MP
HF-KP
1)
—

Cable model

1) For CN2 connector

2) For encoder connector

MR-J3ENCBLIM-AL-L | Receptacle: 36210-0100PL
Shell kit: 36310-3200-008

(3M)

MR-J3ENCBLLOM-A1-H (Note) Signal layout

Connector set: 54599-1019
(Molex)

(Note) Signal layout

dEems |,

MR-J3ENCBLOM-A2-L

s

SEae
H
AN .

EE@EE’

] i) [ ] e

’

View seen from wiring side.

MR-J3ENCBLOM-A2-H

View seen from wiring side.

Note. Keep open the pins shown with ™. Especially, pin 10 is provided
for manufacturer adjustment. If it is connected with any other pin,
the servo amplifier cannot operate normally.

Connector: 1674320-1
Crimping tool for ground clip:
1596970-1
Crimping tool for receptacle
contact: 1596847-1
(Tyco Electronics)

(Note) Signal layout

[]

View seen from wiring side.

Note. Keep open the pin shown
with an .
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12. OPTIONS AND AUXILIARY EQUIPMENT

(b) Cable internal wiring diagram

MR-J3ENCBL2M-L/-H
MR-J3ENCBL5M-L/-H
MR-J3ENCBL10M-L/-H

Servo amplifier Encoder side

side connector connector
P5 1 ,’T"|"T‘, 3 | P5
LG 2 — 6 | LG
MR 3 | — 5 | MR
MRR| 4 +— —— 4 | MRR
BAT | 9 —g—— 1 2 | BAT
sp |Plate | - < 9 | sHD

(2) MR-EKCBLOM-L/H

POINT

= The following encoder cables are of four-wire type. When using any of these
encoder cables, set parameter No.PC22 to "1 " to select the four-wire type.
MR-EKCBL30M-L
MR-EKCBL30M-H
MR-EKCBL40M-H
MR-EKCBL50M-H

The servo amplifier and servo motor cannot be connected with these cables only. The servo motor side
encoder cable (MR-J3JCBLO3M-A1l-L or MR-J3JCBLO3M-A2-L) is required.

The numerals in the Cable Length field of the table are the symbols entered in the [ part of the cable
model. The cables of the lengths with the symbols are available.

Cable length ) . L
Cable model IP rating Flex life Application
2m 5m 10m | 20m | 30m | 40m | 50m
(Note) For HF-MP - HF-KP servo

MR-EKCBLOM-L 20 1P20 Standard m

30 otor

Use in combination with

MR-EKCBLOIM-H 20 (Note) | (Note) | (Note) P20 Long flex | MR-J3JCBLO3M-A1-L or

30 | 40 | 50 life MR-J3JCBLO3M-A2-L.

Note. Four-wire type cable.
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12. OPTIONS AND AUXILIARY EQUIPMENT

(a) Connection of servo amplifier and servo motor

Servo amplifier

MR-EKCBLOM-L
MR-EKCBLOM-H

2)

[
Ul:ll:ll:l:n

(@)

zZ

N
\..

MR-J3JCBLO3M-A2-L

Cable length: 0.3m
Servo motor
HF-MP
HF-KP

Cable model

1) CN2 connector

2) Junction connector

MR-EKCBLOM-L

MR-EKCBLOM-H

Connector set: 54599-1019
(Molex)

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(3m)

(Note) Signal layout

8 (1]

TEINN
or

E . M 1 =[] =

eslp Nk 5] [r] [ [b] [oaT]

2
s

(Note) Signal layout

View seen from wiring side. View seen from wiring side.

Note. Keep open the pins shown with . Especially, pin 10 is provided
for manufacturer adjustment. If it is connected with any other pin,
the servo amplifier cannot operate normally.

Housing: 1-172161-9
Connector pin: 170359-1

(Tyco Electronics or equivalent)
Cable clamp: MTI-0002

(Toa Electric Industries)

Signal layout
LT

1 2 3
MR |MRR| BAT

4 5 6
MD |MDR|CONT

7 8 9
P5 | LG |SHD

View seen from wiring side.
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12. OPTIONS AND AUXILIARY EQUIPMENT

(b) Internal wiring diagram

MR-EKCBL20M-L MR-EKCBL30M-L
Servo amplifier side Encoder side Servo amplifier side Encoder side
P5 1 H e 7 | ps P5 1 et 1 7 | ps
LG 2 }:UL:}SLG LG 2 :}LH\}}BLG
o {—H D o {—(—{ -
o D L o
| I I | 1 | | |
o D L o
| | I | 1 | | |
MR 3}:|:}1MR MR 3:}E|a}1MR
MRR | 4 |— —— 2 | MRR MRR | 4 :}( G} 2 | MRR
BAT 9 H— —— 3 | BAT MD 7 — 4 | MD
AR o] ¢
SHD | Plate | - 9 | SHD MDR | 8 7 C‘ 5 | MDR
(Note) BAT | 9 |— { 3 | BAT
\,% 6 | CONT
SD Plate | - 9 | SHD
(Note)
MR-EKCBL20M-H MR-EKCBL30M-H
Servo amplifier side Encoder side MR-EKCBL40M-H
77777777 MR-EKCBL50M-H
P5 1 T\| T\f — 7 | P5 Servo amplifier side Encoder side
LG — — 8|l ] ________
I | | I PS l I/ \I ‘l \I 7 P5
H 6 | 2 ot e |
] L
1 I I 1
N x o {_(_{: |
N N o o
I I | I
M I e e I B o o
MRR 4 | —— 2 | MRR o |
BAT | 9 |— L 3 | BAT MR 3 - 1 | MR
RE— A
SHD |Plate |- 9 | SHD MRR | 4 =~ ¢ il MRR
(Note) MD 7 :( (¢ — 4 | MD
MDR | 8 ::( C: 5 | MDR
BAT 9 — 3 | BAT
'\.,'”” ¢—— 6 | CONT
SD |Plate |- - 9 | sHD
(Note)

Note. Always make connection for use in an absolute position detection system. Wiring is not necessary for use in an incremental
system.

When fabricating the cable, use the wiring diagram corresponding to the length indicated below.

Applicable wiring diagram

Cable flex life

Less than 30m 30 to 50m
Standard MR-EKCBL20M-L
Long flex life MR-EKCBL20M-H MR-EKCBL30M-H

MR-EKCBL40M-H
MR-EKCBL50M-H
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12. OPTIONS AND AUXILIARY EQUIPMENT

(c) When fabricating the encoder cable
When fabricating the cable, prepare the following parts and fabricate it according to the wiring diagram
in (b). Refer to section 12.11 for the specifications of the used cable.

Parts Description
Connector set MR-ECNM
i) -
Servo amplifier side connector Encoder side connector
Receptacle: 36210-0100PL Housing: 1-172161-9
Shell kit: 36310-3200-008 Connector pin: 170359-1
(3M) (Tyco Electronics or equivalent)
or Cable clamp: MTI-0002
Connector set: 54599-1019 (Toa Electric Industries)
(Molex)

(3) MR-J3JCBLO3M-A1-L - MR-J3JCBLO3M-A2-L
The servo amplifier and servo motor cannot be connected with these cables only. The servo motor side
encoder cable (MR-EKCBLLOIM-L/H) is required.

Cable model

Cable length IP rating Flex life Application

MR-J3JCBLO3M-Al-L For HF-MP - HF-KP servo motor

Load side lead
Use in combination with MR-EKCBL
OM-L/H.

0.3m IP20 Standard

MR-J3JCBLO3M-A2-L For HF-MP - HF-KP servo motor

Opposite-to-load side lead
Use in combination with MR-EKCBL
COM-L/H.
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12. OPTIONS AND AUXILIARY EQUIPMENT

(a) Connection of servo amplifier and servo motor

Servo amplifier

[ A ——
Dl:ll:ll:ll:l

(@]
z
N

MR-EKCBLOM-L/-H

MR-J3JCBLO3M-A1-L
/1 /2)

.! Servo motor
HF-MP
1) HF-KP

or

MR-J3JCBLO3M-A2-L
2 /2)

( [ ) Servo motor
=% HF-MP
HF-KP

Cable model

1) Junction connector

2) For encoder connector

MR-J3JCBLO3M-A1-L

MR-J3JCBLO3M-A2-L

Housing: 1-172169-9
Contact: 1473226-1
Cable clamp: 316454-1
Crimping tool: 91529-1
(Tyco Electronics)

Signal layout

|_|

3 2 1

BAT |[MRR| MR

6 5 4

CONT(MDR| MD

9 8 7

SHD| LG | P5

View seen from wiring side.

Connector: 1674320-1

Crimping tool for ground clip: 1596970-1
Crimping tool for receptacle contact: 1596847-1
(Tyco Electronics)

Signal layout

View seen from wiring

(b) Internal wiring diagram

MR-J3JCBLO3M-A1-L
MR-J3JCBLO3M-A2-L

Junction Encoder side

connector connector
P5 7 13 |ps
LG 8 H— | —1 6 | LG
MR 1 H— | — 5 | MR
MRR 2 —— 4 | MRR
MD 4 | —1 8 | MD
MDR 5 H— —— 7 | MDR
BAT 3 | —— 2 | BAT
CONT | 6 FH— —— 1 | CONT

\ o/ \a/

sip | 9 T < 9 | sHD
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12. OPTIONS AND AUXILIARY EQUIPMENT

(4) MR-J3JSCBLO3M-Al-L * MR-J3JSCBLO3M-A2-L
The servo amplifier and servo motor cannot be connected with these cables only.
The servo motor side encoder cable (MR-J3ENSCBLOM-L/H) is required.

Cable model Cable length IP rating Flex life Application

For HF-KP - HF-MP servo motor
Load side lead

Use in combination with
MR-J3ENSCBLOM-L/H.

For HF-KP - HF-MP servo motor

MR-J3JSCBLO3M-A1-L

0.3m IP65 Standard

Opposite-to-load side lead
MR-J3JSCBLO3M-A2-L . L .
Use in combination with

MR-J3ENSCBLCOM-L/H.

(&) Connection of servo amplifier and servo motor

Servo amplifier

(Note) MR-J3ENSCBLO M-L/H

or

MR-J3JSCBLO3M-A2-L 2)
@rvo motor

e e e

EA
CN2 EHE==LL1 G
/ HF-KP
1)
—
Note. For details of this cable, refer to (5) in this section.
MR-J3ENSCBL M-L-S06 and MR-J3ENSCBLLIM-H-S06 cannot be used.
Cable model 1) Junction connector 2) For encoder connector
MR-J3JSCBL0O3M-Al-L | Receptacle: CM10-CR10P-M Connector: 1674320-1
(DDK) Crimping tool for ground clip: 1596970-1
Applicable wire size: AWG12 or less Crimping tool for receptacle contact: 1596847-1
(Note) Signal layout (Tyco Electronics)

(Note) Signal layout

MR-J3JSCBLO3M-A2-L

View seen from wiring side.
View seen from wiring side.

i ) Note. Keep open the pin shown with an ],
Note. Keep open the pin shown with an /.
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12. OPTIONS AND AUXILIARY EQUIPMENT

(b) Cable internal wiring diagram

MR-J3JSCBLO3M-A1-L
MR-J3JSCBLO3M-A2-L

Junction Encoder side
connector connector
P5 g8 7|7 — 1 3| P5
LG 5 H— —1 6 | LG
MR 1 | — 5 | MR
MRR 2 —1 4 | MRR
6 [T | — 8
7 — 7
BAT 4 | —— 2 | BAT
CONT | 3 (— — 1 | CONT
\@/ o _ _ \a/
sip | 10 ~ 9 | sHD

(5) MR-J3ENSCBLOM-L(-S06) * MR-J3ENSCBLLOM-H(-S06)
These cables are encoder cables for HF-SP * HA-LP + HC-RP - HC-UP - HC-LP series = HF-JP53(4) to
503(4) servo motors. The number in the cable length column of the table indicates the symbol filling the
sqguare O in the cable model. Cable lengths corresponding to the specified symbols are prepared.

Cable length . . o
Cable model IP rating Flex life Application
2m 5m 10m | 20m | 30m [ 40m | 50m
MR-J3ENSCBLLOM-L 2 | 5 | 10| 20 | 3 IP67 | Standarg | TOMHF-SP - HALP -
HC-RP : HC-UP - HC-LP
Long flex | series - HF-JP53(4) to
MR- J3ENSCBLCOM-H 2 5 10 20 30 40 50 P67 .
life 503(4) servo motor
MR-J3ENSCBLOM-L- - . P -
2 | 5 | 10| 20 | 3 IP67 |Standarg |TOrHF-SP - HALP
S06 HC-RP - HC-UP - HC-LP
MR-J3ENSCBLLOM-H- Long flex | series - HF-JP53(4) to
2 5 10 20 30 40 50 IP67 .
S06 life 503(4) servo motor (Note)

Note. Use this option when the connector is expected to receive large vibration and shock. The connector at the servo motor side can
be removed up to 5 times. To install or remove the connector, use the dedicated tool 3573-52780T (DDK) or a spanner with jaw
size of 21mm.
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12. OPTIONS AND AUXILIARY EQUIPMENT

(a) Connection of servo amplifier and servo motor

Servo amplifier

MR-J3ENSCBL CIM-L(-S06)

Fr L p——
UI:IDD:

MR-J3ENSCBL OM-H(-S06) /2)
g 00 ]| Servo motor
CN2 HF-SP
1) — — yHF-JP53(4) to 503(4)
|

Cable model

1) For CN2 connector

2) For encoder connector

MR-J3ENSCBLOM-L
(-S06)

MR-J3ENSCBLOM-H
(-S06)

Receptacle: 36210-0100PL Connector set: 54599-1019
Shell kit: 36310-3200-008 (Molex)
(3M)

(Note) Signal layout (Note) Signal layout

I ESIESES ’

SgtEs ),

R ENE A
, [P5] [MR] ] [\ [BAT]

View seen from wiring side.

H
AN )

View seen from wiring side.

Note. Keep open the pins shown with .. Especially, pin 10 is provided
for manufacturer adjustment. If it is connected with any other pin, the
servo amplifier cannot operate normally.

In case of 10m or shorter cables
Straight plug:
CM10-SP10S-M(D6) or
CM10-SP10S-VP-M

Socket contact:
CM10-#22SC(C1)(D8)-100
Crimping tool: 357J-50446
(DDK)

Applicable cable AWG20 to 22

In case of 20m or longer cables
Straight plug:
CM10-SP10S-M(D6) or
CM10-SP10S-VP-M

Socket contact:
CM10-#22SC(C2)(D8)-100
Crimping tool: 357J-50447
(DDK)

Applicable cable AWG23 to 28

(Note) Signal layout

View seen from wiring side

Note. Keep open the pin shown

with an .
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12. OPTIONS AND AUXILIARY EQUIPMENT

(b) Internal wiring diagram
MR-J3ENSCBL20M-H(-S06)

MR-J3ENSCBL2M-L(-S06)/H(-S06) MR-J3ENSCBL30M-H(-S06)
MR-J3ENSCBL5M-L(-S06)/H(-S06) MR-J3ENSCBL20M-L(-S06) MR-J3ENSCBL40M-H(-S06)
MR-J3ENSCBL10M-L(-S06)/H(-S06) MR-J3ENSCBL30M-L(-S06) MR-J3ENSCBL50M-H(-S06)
Servo amplifier Encoder side Servo amplifier Encoder side Servo amplifier Encoder side
side connector connector side connector connector side connector connector
P5 1 (_‘,"_l'"(_‘, 8 | P5 P5 1 (_}i' '|"i,’_} 8 | P5 P5 1 ,’Tiﬁlﬁt’*\ 8 | P5
LG 2 — 5 | LG LG ZJJJL L4}5LG LG 2:}114}5LG
MR 31I|1:1MR o D Lo |
WRR | 4 5 | mRR ] I
BAT | 9 1 4 | BAT L b L o
SD |Plate |- *4 10 | sHD }}g—r:l Il{—J—{ll
MR 3 — 1 [ MR L |
MRR | 4 |— | 1 2 | MRR D U—l o
BAT 9 — 4 | BAT MR 3 — 1 | MR
- ’\ [ | I
SD Plate | - 10 | SHD MRR 4 — —— 2 | MRR
BAT 9 '\&) 777777 —— 4 | BAT
SD |Plate}- *< 10 | sHD
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12. OPTIONS AND AUXILIARY EQUIPMENT

(c) When fabricating the encoder cable
When fabricating the cable, prepare the following parts and fabricate it according to the wiring diagram
in (b). Refer to section 12.11 for the specifications of the used cable.

Parts
(Connector set)

MR-J3SCNS
Tl E:EEB

Description

Servo amplifier side connector Encoder side connector
Receptacle: 36210-0100PL Straight plug: CM10-SP10S-M(D6)
Shell kit: 36310-3200-008 Socket contact: CM10-#22SC(S1)(D8)-100
(3M) Applicable wire size: AWG20 or less
or Recommended tightening jig: 357J-51456T
Connector set: 54599-1019 (DDK)
MR-J3SCNS-S06 (Molex)
EXER

(Note)

Encoder side connector

Straight plug: CM10-SP10S-VP-M

Socket contact: CM10-#22SC(S1)(D8)-100
Applicable wire size: AWG20 or less
(DDK)

MR-J3SCNSA %D

Encoder side connector

Angle plug: CM10-AP10S-M(D6)

Socket contact: CM10-#22SC(S1)(D8)-100
Applicable wire size: AWG20 or less
(DDK)

MR-J3SCNSA-S06

(Note) @

Encoder side connector

Angle plug: CM10-AP10S-VP-M

Socket contact: CM10-#22SC(S1)(D8)-100
Applicable wire size: AWG20 or less

(DDK)

Note. Use this option when the connector is expected to receive large vibration and shock. The connector at

the servo motor side can be removed up to 5 times. To install or remove the connector, use the
dedicated tool 357J-52780T (DDK) or a spanner with jaw size of 21mm.
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12. OPTIONS AND AUXILIARY EQUIPMENT

(6) MR-ENECBLLOIM-H

POINT

- The following encoder cables are of four-wire type. When using any of these
encoder cables, set parameter No. PC22 to "1[" to select the four-wire type.
MR-ENECBL30M-H
MR-ENECBL40M-H
MR-ENECBL50M-H

These cables are encoder cables for HF-JP11K1M(4) = 15K1M(4) servo motors.
The number in the cable length column of the table indicates the symbol filling the square O in the cable
model. Cable lengths corresponding to the specified symbols are prepared.

Cable length ) . .
Cable model IP rating Flex life Application
2m 5m 10m | 20m | 30m | 40m | 50m
(Note) | (Note) | (Note) Long flex [ For HF-JP11K1M(4) -
MR-ENECBLLOM-H 2 5 10 20 IP67 )
30 40 50 life 15K1M(4) servo motor
Note. Four-wire type cable.
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12. OPTIONS AND AUXILIARY EQUIPMENT

(a) Connection of servo amplifier and servo motor

Servo amplifier

J
i
i

CN2

1

> I

Cimanecsonii> 7

Servo motor
HF-JP11K1M(4) - 15K1M(4)

]

Cable model

1) For CN2 connector

2) For encoder connector

MR-ENECBLOM-H

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(3M)

(Note) Signal layout

A

H

s

View seen from wiring side

Connector set: 54599-1019
(Molex)

(Note) Signal layout
FERER
[MRR] MoR| [N
[ 9]
AN

View seen from wiring side

or

Note. Keep open the pins shown with ©-.. Especially, pin 10 is provided
for manufacturer adjustment. If it is connected with any other pin,
the servo amplifier cannot operate normally.

Plug: D/MS3106A20-29S(D190)
Cable clamp: CE3057-12A-3-D
Back shell: CE02-20BS-S-D

(Note) Signal layout

View seen from wiring side

Pin | Signal Pin | Signal
A MD K

B MDR L

C MR M | CONT
D MRR N SHD
E P

F BAT R LG
G S P5
H T

J

Note. Keep open the pin shown
with an .
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12. OPTIONS AND AUXILIARY EQUIPMENT

(b) Cable internal wiring diagram
1) For less than 30m
To fabricate, use the connector set MR-ECNS (IP20 compatible) or MR-ENECNS (IP67 compatible).
Use the following wiring diagram to fabricate a cable shorter than 30m.
MR-ENECBL2M-H MR-ENECBL20M-H

MR-ENECBL5M-H
MR-ENECBL10M-H

Servo amplifier side Encoder side Servo amplifier side Encoder side
P5 1 H 9o 1 s |P5 P5 1 H- e <o 5 |P5
LG 2 }:UL}:RLG LG 2 :JUL:}RLG
| I | I I | 1 |
o o L E [: |
| I | I I | 1 |
T B {T{: :
| I | I I | 1 |
| I | I I | I |
| I | I I | 1 |
o o L L
| I | I I | 1 |
MR 3 —1 C | MR MR 3 | —— C | MR
MRR 4 —— D | MRR MRR 4 tH— —— D | MRR
L L o o
| I | I I | I |
| I | I I | 1 |
BAT 9 H— ,\ — F | BAT BAT 9 H— \ —— F | BAT
| I | I I | 1 |
I I I I I I 1 I
., (Note). .., (Note)
SD Plate - N | SHD SD Plate | - ~ N | SHD

Note. Always make connection for use in an absolute position detection system.
Wiring is not necessary for use in an incremental system.

2) For 30m or more
To fabricate, use the connector set MR-ECNS (IP20 compatible) or MR-ENECNS (IP67 compatible).
Use the following wiring diagram to fabricate a cable up to 50m.

MR-ENECBL30M-H
MR-ENECBL40M-H
MR-ENECBL50M-H

Servo amplifier side Encoder side
P5 1 iflf if —'s | P5
LG 2 R | LG

MR 3 c | MR

MRR | 4 C D | MRR

MD 7 C A | MD

MDR | 8 C B | MDR

BAT | 9 C F | BaT
LJSVJL M | CONT

l (Note)!
sD |Plate}-" < N | sHD

Note. Always make connection for use in an absolute position detection system.
Wiring is not necessary for use in an incremental system.
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12. OPTIONS AND AUXILIARY EQUIPMENT

(7) MR-J3BTCBLO3M
This cable is a battery connection cable. Use this cable to retain the current position even if the detector

cable is disconnected from the servo amplifier.

Cable model Cable length Application
MR-J3BTCBLO3M 0.3m For HF-MP - HF-KP - HF-SP - HA-LP - HC-RP - HC-UP -
HC-LP - HF-JP series servo motor

(&) Connection of servo amplifier and servo motor

Servo amplifier

1) MR-J3BTCBLO3M (Note)
\ - Encoder cable
[

T D —»
Hm i :% Servo motor

— 2)
Battery —
3)

-

Note. For the detector cable, refer to (1), (2), (3) and (4) in this section.

Cable model 1) For CN2 connector 2) Junction connector 3) For battery connector
MR-J3BTCBLO3M Receptacle: 36210-0100PL Plug: 36110-3000FD Connector: DF3-2EP-2C
Shell kit: 36310-3200-008 Shell kit: 36310-F200-008 Contact: DF3-EP2428PCA
(3M) (3M) (Hirose Denki)

or
Connector set: 54599-1019
(Molex)
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12. OPTIONS AND AUXILIARY EQUIPMENT

12.1.3 Motor power supply cables

These are motor power supply cables for the HF-MP * HF-KP series servo motors. The numerals in the Cable
Length field of the table are the symbols entered in the [ part of the cable model. The cables of the lengths
with the symbols are available.

Refer to section 3.10 when wiring.

Cable length . . .
Cable model 03m >m 5m Tom IP rating Flex life Application
For HF-MP - HF-KP servo motor
MR-PWS1CBLOM-A1-L 2 5 10 IP65 Standard Load side lead
For HF-MP - HF-KP servo motor
MR-PWS1CBLIM-A2-L 2 5 10 IP65 Standard Opposite-to-load side lead
Long flex [ For HF-MP - HF-KP servo motor
MR-PWS1CBLOM-A1-H 2 5 10 IP65 life Load side lead
Long flex [ For HF-MP - HF-KP servo motor
MR-PWS1CBLOIM-A2-H 2 ° 10 P65 | ife Opposite-to-load side lead
MR-PWS2CBLOM-A1L-L | 03 IP55 | Standard | FOr HF-MP - HF-KP servo motor
Load side lead
MR-PWS2CBLOOM-A2-L | 03 IP55 | Standard | 0" HF-MP - HF-KP servo motor
Opposite-to-load side lead
(1) Connection of servo amplifier and servo motor
MR-PWS1CBLOM-A1-L
MR-PWS1CBLM-A1-H
MR-PWS2CBL0O3M-Al-L 1)
S lifi /
ervo amplifier . 1
1] or Servo motor
= HF-MP
o HF-KP
O —
/ MR-PWS1CBLOM-A2-L
MR-PWS1CBLIM-A2-H
CNP3 connector
|:E supplied with servo MR-PWS2CBLOSM-A2-L 1)
[E amplifier
|
- - Servo motor
CNP3 HF-MP
HF-KP
—
Cable model 1) For motor power supply connector

MR-PWS1CBLOM-A1-L

MR-PWS1CBLOM-A2-L

MR-PWS1CBLOM-A1-H

MR-PWS1CBLOM-A2-H

Connector: IN4AFT04SJ1-R
Hood, socket insulator
Bushing, ground nut
Contact: ST-TMH-S-C1B-100-(A534G)
Crimping tool: CT160-3-TMH5B
(Japan Aviation Electronics Industry)

Signal layout

MR-PWS2CBLO3M-A1-L

MR-PWS2CBLO3M-A2-L

Connector: IN4AFT04SJ2-R
Hood, socket insulator
Bushing, ground nut
Contact: ST-TMH-S-C1B-100-(A534G)
Crimping tool: CT160-3-TMH5B
(Japan Aviation Electronics Industry)

View seen from wiring side.

(2) Internal wiring diagram

MR-PWS1CBLOM-A1-H
MR-PWS2CBLO3M-A1-L

MR-PWS1CBLEOM-A2-H
MR-PWS2CBLO3M-A2-L

AWG 19 (Red) (Note)

AWG 19 (White)

AWG 19 (Black)

AWG 19 (Green/yellow)

Note. These are not shielded cables.
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12. OPTIONS AND AUXILIARY EQUIPMENT

12.1.4 Motor brake cables

These are motor brake cables for the HF-MP * HF-KP series servo motors. The numerals in the Cable Length
field of the table are the symbols entered in the OO part of the cable model. The cables of the lengths with the
symbols are available.

Refer to section 3.11 when wiring.

Cable length . . —
Cable model 03m om 5m Tom IP rating Flex life Application
For HF-MP - HF-KP servo motor
MR-BKS1CBLOM-A1-L 2 5 10 IP65 Standard Load side lead
For HF-MP - HF-KP servo motor
MR-BKS1CBLOM-A2-L 2 5 10 IP65 Standard Opposite-to-load side lead
Long flex | For HF-MP - HF-KP servo motor
MR-BKS1CBLOM-A1-H 2 5 10 1P65 life Load side lead
Long flex | For HF-MP - HF-KP servo motor
MR-BKS1CBLLIM-A2-H 2 5 10 P65 | jife Opposite-to-load side lead
MR-BKS2CBLOM-AL-L | 03 IP55 | sStandard | FOr HF-MP - HF-KP servo motor
Load side lead
MR-BKS2CBLOIM-A2-L | 03 IP55 | Standard | FOr HF-MP - HF-KP servo motor
Opposite-to-load side lead

(1) Connection of servo amplifier and servo motor

MR-BKS1CBLOM-A1-L
MR-BKS1CBLOM-A1-H
MR-BKS2CBLO3M-Al-L

24VDC power —» Servo motor

supply for HF-MP
electromagnetic HF-KP
brake

.

MR-BKS1CBL[OM-A2-L
MR-BKS1CBLOM-A2-H
MR-BKS2CBLO3M-A2-L

L_» Servo motor
HF-MP
HF-KP
—
Cable model 1) For motor brake connector
- _Al- Connector: IN4FT02SJ1-R
MRBKSICBLOMALL Hood, socket insulator Signal layout
MR-BKS1CBLOM-A2-L Bushing, ground nut
MR-BKS1CBLOM-A1-H Contact: ST-TMH-S-C1B-100-(A534G)
Crimping tool: CT160-3-TMH5B
MR-BKS1CBLLIM-A2-H (Japan Aviation Electronics Industry)
Connector: IN4AFT02SJ2-R ) . .
MR-BKS2CBLO3M-A1-L Hood, socket insulator View seen from wiring side.
Bushing, ground nut
Contact: ST-TMH-S-C1B-100-(A534G)
MR-BKS2CBLO3M-A2-L Crimping tool: CT160-3-TMH5B
(Japan Aviation Electronics Industry)

(2) Internal wiring diagram

MR-BKS1CBLOM-A1-H  MR-BKS1CBLOM-A2-H
MR-BKS2CBLO3M-Al-L  MR-BKS2CBLO3M-A2-L

AWG 20 (Note)

B1
AWG 20

B2

Note. These are not shielded cables.
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12. OPTIONS AND AUXILIARY EQUIPMENT

12.2 Regenerative options

= The specified combinations of regenerative options and servo amplifiers may only
be used. Otherwise, a fire may occur.

/\ CAUTION

(1) Combination and regenerative power
The power values in the table are resistor-generated powers and not rated powers.

Regenerative power [W]

. Built-in (Note 1) (Note 1)
Servo amplifier regenerative MR-RB032 MR-RB12 MR-RB30 MR-RB31 MR-RB32 MR-RB50 MR-MB51
resistor [40Q] [40Q] [13Q] [6.7R] [40Q] [139] [6.79]

MR-J3-10A (1) 30
MR-J3-20A (1) 10 30 100
MR-J3-40A (1) 10 30 100

MR-J3-60A 10 30 100

MR-J3-70A 20 30 100 300

MR-J3-100A 20 30 100 300

MR-J3-200A 100 300 500

MR-J3-350A 100 300 500

MR-J3-500A 130 300 500

MR-J3-700A 170 300 500

Regenerative power [W]

o Built-in (Note 1) (Note 1) (Note 1) (Note 1) (Note 1)
Servo amplifier ) MR-RB1H-4
regen?ratlve 829 MR-RB3M-4 [ MR-RB3G-4 | MR-RB5G-4 | MR-RB34-4 | MR-RB54-4
resistor [120Q] [47Q] [47Q] [26Q] [26Q]

MR-J3-60A4 15 100 300

MR-J3-100A4 15 100 300

MR-J3-200A4 100 300 500

MR-J3-350A4 100 300 500

MR-J3-500A4 130 300 500
MR-J3-700A4 170 300 500

(Note 2) Regenerative power [W]

Servo amplifier | External regenerative | MR-RB5E MR-RB9P MR-RB9F MR-RB6B-4 | MR-RB60-4 | MR-RB6K-4
resistor (Accessory) [6Q] [4.59] [3Q] [209] [12.5Q] [109]

MR-J3-11KA 500 (800) 500 (800)
MR-J3-15KA 850 (1300) 850 (1300)
MR-J3-22KA 850 (1300) 850 (1300)

MR-J3-11KA4 500 (800) 500 (800)

MR-J3-15KA4 850 (1300) 850 (1300)

MR-J3-22KA4 850 (1300) 850 (1300)
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12. OPTIONS AND AUXILIARY EQUIPMENT

(Note 2) Regenerative power [W]
Servo amplifier | External regenerative | MR-RB5R MR-RBOF | MR-RB5K-4 [ MR-RB6K-4
resistor (Accessory) [3.2Q] [3Q] [10Q] [10Q]

MR-J3-11KA-LR 500 (800) 500 (800)
MR-J3-11KA-LW 500 (800)

MR-J3-15KA-LR 850 (1300) 850 (1300)
MR-J3-15KA-LW 850 (1300)
MR-J3-11KA4-LR 500 (800) 500 (800)
MR-J3-11KA4-LW 500 (800)
MR-J3-15KA4-LR 850 (1300) 850 (1300)
MR-J3-15KA4-LW 850 (1300)

Note 1. Always install a cooling fan.
2. Values in parentheses assume the installation of a cooling fan.

(2) Selection of the regenerative option
Use the following method when regeneration occurs continuously in vertical motion applications or when it
is desired to make an in-depth selection of the regenerative option.

(a) Regenerative energy calculation
Use the following table to calculate the regenerative energy.

Friction
torque

T—Ur

tf(1 cycle)

Servo motor speed

o
o)

Unbalance torque

/LJ o
-

(Regeneranve)

L Generated torque

—~

Formulas for calculating torque and energy in operation

Regenerative power Torque applied to servo motor [N * m] Energy [J]
+ .
1) Ti= EMNo 1 gy Er= 2247 N +T1+ T
9.55X10 Tpsal
2) To=Ty+ Tk E2=0.1047 * No " To * t;
_ + .
3) T3 = QL+ Iw) i\lo - +Tu +TF E3= —0'12047 *No *T3* Tpsd1
9.55 X 10 Tpsd1
4), 8) Ts=Ty E4+>0 (No regeneration)
+ .
5) = QN | 1 e Es= 2 12047 *No *Ts* Tpsa2
9.55x10" Tpsa2
6) Te= — Ty+Te Es=0.1047 = No = Tg * t5
7 Tr= ZOEIMNo 1 E7= —0'12047 *No *T7* Tpsd2

9.55x10% Tpsd2

From the calculation results in 1) to 8), find the absolute value (Es) of the sum total of negative energies.
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12. OPTIONS AND AUXILIARY EQUIPMENT

(b) Losses of servo motor and servo amplifier in regenerative mode
The following table lists the efficiencies and other data of the servo motor and servo amplifier in the
regenerative mode.

Servo amplifier [Inverse efficiency [%][Capacitor charging [J]| | Servo amplifier |Inverse efficiency [%]|Capacitor charging [J]
MR-J3-10A 55 9 MR-J3-200A 85 40
MR-J3-10A1 55 4 MR-J3-200A4 85 25
MR-J3-20A 70 9 MR-J3-350A 85 40
MR-J3-20A1 70 4 MR-J3-350A4 85 36
MR-J3-40A 85 11 MR-J3-500A(4) 90 45
MR-J3-40A1 85 10 MR-J3-700A(4) 90 70
MR-J3-60A(4) 85 11 MR-J3-11KA(4) 90 120
MR-J3-70A 80 18 MR-J3-15KA(4) 90 170
MR-J3-100A 80 18 MR-J3-22KA(4) 90 250
MR-J3-100A4 80 12
Inverse efficiency (n) : Efficiency including some efficiencies of the servo motor and servo amplifier

when rated (regenerative) torque is generated at rated speed. Since the
efficiency varies with the speed and generated torque, allow for about 10%.
Capacitor charging (Ec) : Energy charged into the electrolytic capacitor in the servo amplifier.

Subtract the capacitor charging from the result of multiplying the sum total of regenerative energies by
the inverse efficiency to calculate the energy consumed by the regenerative option.

ER[J]=7 - Es—Ec

Calculate the power consumption of the regenerative option on the basis of single-cycle operation
period tf [s] to select the necessary regenerative option.

PR [W]=ER/f
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12. OPTIONS AND AUXILIARY EQUIPMENT

(3) Parameter setting
Set parameter No.PA0O2 according to the option to be used.

Parameter No.PA02

_|: Selection of regenerative option

00: Regenerative option is not used
* For servo amplifier of 100W, regenerative resistor is not used.
- For servo amplifier of 200 to 7kW, built-in regenerative resistor is used.
- Supplied regenerative resistors or regenerative option is used with

the servo amplifier of 11k to 22kW.

01: FR-BU2-(H)- FR-RC-(H)- FR-CV-(H)

02: MR-RB032

03: MR-RB12

04: MR-RB32

05: MR-RB30

06: MR-RB50(Cooling fan is required)

08: MR-RB31

09: MR-RB51(Cooling fan is required)

80: MR-RB1H-4

81: MR-RB3M-4(Cooling fan is required)

82: MR-RB3G-4(Cooling fan is required)

83: MR-RB5G-4(Cooling fan is required)

84: MR-RB34-4(Cooling fan is required)

85: MR-RB54-4(Cooling fan is required)

FA: When the supplied regenerative resistor is cooled by the cooling
fan to increase the ability with the servo amplifier of 11k to 22kW.

The following are setting values for regenerative resistor and regenerative option which are used with a
servo amplifier of 11k to 22kW.

Regenerative resistor, regenerative option Setting
Standard supplied regenerative resistor 00
Standard supplied regenerative resistor FA
(with a cooling fan to cool it)

MR-RB5E 00
MR-RB5E (with a cooling fan to cool it) FA
MR-RB5R 00
MR-RB5R (with a cooling fan to cool it) FA
MR-RB9P 00
MR-RB9P (with a cooling fan to cool it) FA
MR-RB9F 00
MR-RB9F (with a cooling fan to cool it) FA
MR-RB5K-4 00
MR-RB5K-4 (with a cooling fan to cool it) FA
MR-RB6B-4 00
MR-RB6B-4 (with a cooling fan to cool it) FA
MR-RB60-4 00
MR-RB60-4 (with a cooling fan to cool it) FA
MR-RB6K-4 00
MR-RB6K-4 (with a cooling fan to cool it) FA
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12. OPTIONS AND AUXILIARY EQUIPMENT

(4) Connection of the regenerative option

POINT

* When the MR-RB50 + MR-RB51 - MR-RB3M-4 - MR-RB3G-4 + MR-RB5G-4 -
MR-RB34-4 - MR-RB54-4 is used, a cooling fan is required to cool it. The cooling
fan should be prepared by the customer.

- For the sizes of wires used for wiring, refer to section 12.11.

The regenerative option will cause a temperature rise of 100°C relative to the ambient temperature. Fully
examine heat dissipation, installation position, used cables, etc. before installing the option. For wiring, use
flame-resistant wire and keep them clear of the regenerative option body. Always use twisted cables of
max. 5m length for connection with the servo amplifier.

(a2) MR-J3-350A or less = MR-J3-200A4 or less
Always remove the wiring from across P-D and fit the regenerative option across P-C.
The G3 and G4 terminals act as a thermal sensor. G3-G4 is disconnected when the regenerative option
overheats abnormally.

Always remove the lead from across P-D.

Servo amplifier Regenerative option

P X ‘ -
c j ,

DO X -]

(Note 2)

h—

5m or less
!< =! g (Note 1)

Cooling fan

Note 1. When using the MR-RB50, MR-RB3M-4, MR-RB3G-4 or MR-RB5G-4, forcibly
cool it with a cooling fan (92 x 92, minimum air flow: 1.0m3).
2. Make up a sequence which will switch off the magnetic contactor when abnormal
heating occurs.
G3-G4 contact specifications
Maximum voltage: 120V AC/DC
Maximum current: 0.5A/4.8VDC
Maximum capacity: 2.4VA
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12. OPTIONS AND AUXILIARY EQUIPMENT

(b) MR-J3-350A4 * MR-J3-500A(4) * MR-J3-700A(4)
Always remove the wiring (across P-C) of the servo amplifier built-in regenerative resistor and fit the
regenerative option across P-C.
The G3 and G4 terminals act as a thermal sensor. G3-G4 is opened when the regenerative option

overheats abnormally.

Always remove wiring (across P-C) of servo
amplifier built-in regenerative resistor.

Servo amplifier Regenerative option
P O— s = P
i Je (]
P:PJ —s
o2 [oo |
‘; 5m or less a‘ W

— (Note 1)
Cooling fan

Note 1. When using the MR-RB51 * MR-RB3G-4, MR-RB5G-4, MR-RB34-4 or MR-RB54-
4, forcibly cool it with a cooling fan (92 X 92, minimum air flow: 1.0m?®).
2. Make up a sequence which will switch off the magnetic contactor
when abnormal heating occurs.
G3-G4 contact specifications
Maximum voltage: 120V AC/DC
Maximum current: 0.5A/4.8VDC
Maximum capacity: 2.4VA

When using the regenerative option, remove the servo amplifier's built-in regenerative resistor terminals
(across P-C), fit them back to back, and secure them to the frame with the accessory screw as shown

below.

Mounting method

Accessory screw
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12. OPTIONS AND AUXILIARY EQUIPMENT

The drawing below shows the MR-J3-350A4 and MR-J3-500A (4). Refer to section 10.1 (6) Outline
Drawings for the position of the fixing screw for MR-J3-700A (4).

Built-in regenerative resistor
lead terminal fixing screw
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12. OPTIONS AND AUXILIARY EQUIPMENT

(¢) MR-J3-11KA(4)(-LR) = MR-J3-15KA(4)(-LR) = MR-J3-22KA(4) (when using the supplied regenerative

resistor)
= The regenerative resistor supplied with 11 kW to 22 kW servo amplifiers does not
have a protect cover. Touching the resistor (including wiring/screw hole area) may
cause a burn injury and electric shock. Even if the power was shut-off, be careful
ACAUTION until the bus voltage discharged and the temperature decreased because of the

following reasons.
- It may cause a burn injury due to very high temperature without cooling.
= It may cause an electric shock due to charged capacitor of the servo amplifier.

When using the regenerative resistors supplied to the servo amplifier, the specified number of resistors
(4 or 5 resistors) must be connected in series. If they are connected in parallel or in less than the

specified number, the servo amplifier may become faulty and/or the regenerative resistors burn. Install
the resistors at intervals of about 70mm. Cooling the resistors with two cooling fans (92 X 92, minimum
air flow: 1.0m®) improves the regeneration capability. In this case, set "C1CIFA" in parameter No.PA02.

5m or less

Do not remove
the short bar.

Servo amplifier

(Note) Series connection

A4
<O

Cooling fan

Note. The number of resistors connected in series depends on the resistor type. The
thermal sensor is not mounted on the attached regenerative resistor. An abnormal
heating of resistor may be generated at a regenerative circuit failure. Install a
thermal sensor near the resistor and establish a protective circuit to shut off the main
circuit power supply when abnormal heating occurs. The detection level of the
thermal sensor varies according to the settings of the resistor. Set the thermal
sensor in the most appropriate position on your design basis or use the thermal
sensor built-in regenerative option (MR-RB5E, 9P, 9F, 6B-4, 60-4 and 6K-4)
provided by Mitsubishi Electric Corporation.

. Regenerative Regenerative power [W] Resistance Number of
Servo amplifier . - .
resistor Normal Cooling [Q] resistors

MR-J3-11KA GRZG400-1.5Q 500 800 6 4
MR-J3-11KA-LR GRZG400-0.8Q 500 800 0.8 4
MR-J3-15KA GRZG400-0.9Q 850 1300 4.5 5
MR-J3-15KA-LR

GRZG400-0.6 2 850 1300 3 5
MR-J3-22KA
MR-J3-11KA4 GRZG400-5.0Q 500 800 20 4
MR-J3-11KA4-LR GRZG400-2.5Q 500 800 2.5
MR-J3-15KA4 GRZG400-2.5Q 850 1300 12.5 5
MR-J3-15KA4-LR

GRZG400-2.02 850 1300 10 5
MR-J3-22KA4
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(d) MR-J3-11KA(4)-PX/LW = MR-J3-15KA(4)-PX/LW = MR-J3-22KA(4)-PX (when using the regenerative
option)
The MR-J3-11KA(4)-PX to MR-J3-22KA(4)-PX servo amplifiers are not supplied with regenerative
resistors. When using any of these servo amplifiers, always use the MR-RB5E, 9P, 9F, 6B-4, 60-4 and
6K-4 regenerative option.
The MR-RB5E, 9P, 9F, 6B-4, 60-4 and 6K-4 are regenerative options that have encased the GRZG400-
1.5Q, GRZG400-0.992, GRZG400-0.6%2, GRZG400-5.0Q, GRZG400-2.5%, GRZG400-2.0Q
respectively. When using any of these regenerative options, make the same parameter setting as when
using the GRZG400-1.5Q, GRZG400-0.99, GRZG400-0.6Q, GRZG400-5.0Q, GRZG400-2.59Q,
GRZG400-2.02 (supplied regenerative resistors or regenerative option is used with 11k to 22kW servo
amplifier).
Cooling the regenerative option with cooling fans improves regenerative capability.
The G3 and G4 terminals are for the thermal protector. G3-G4 is opened when the regenerative option
overheats abnormally.

5m or less

el »
Servo amphﬁeri‘ o

Donot  Regenerative option
P remove the
short bar. —
P F P —EI—‘
C > C
< 3 G3
(Note)
< > G4

Configure up a circuit which shuts off main circuit
power when thermal protector operates.

Note. Specifications of contact across G3-G4
Maximum voltage : 120V AC/DC
Maximum current : 0.5A/4.8VDC
Maximum capacity : 2.4VA

Regenerative power [W]

Regenerative Resistance

Servo amplifier i Without With
option model [R1 . )
cooling fans | cooling fans
MR-J3-11KA-PX MR-RB5E 6 500 800
MR-J3-11KA-LW MR-RB5R 3.2 500 800
MR-J3-15KA-PX MR-RB9P 4.5 850 1300
MR-J3-15KA-LW
MR-RB9F 3 850 1300
MR-J3-22KA-PX
MR-J3-11KA4-PX MR-RB6B-4 20 500 800
MR-J3-11KA4-LW MR-RB5K-4 10 500 800
MR-J3-15KA4-PX MR-RB60-4 12,5 850 1300
MR-J3-15KA4-LW
MR-RB6K-4 10 850 1300

MR-J3-22KA4-PX
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When using cooling fans, install them using the mounting holes provided in the bottom of the
regenerative option. In this case, set "DCIFA" in parameter No.PA02.

Top MR-RB5E-9P-9F-6B-4-60-4-6K-4

2 cooling fans
(92%92 minimum air flow: 1.0m3)

Mounting screw ﬂ

4-M3

(5) Outline drawings

(a) MR-RB12
[Unit: mm] * TE1
[/__[ UUUJUUUUUUU Terminal block
40 _ 6 mounting hole |5 ===a
2 P
3
1 /8
< . s 2
; ; Applicable wire size: 0.2 to 2.5mm* (AWG24 to AWG12
¢ad b ® ® ppiicable wire siz ( ‘ )
1 Tightening torque: 0.5t0 0.6 [N = m] (4 to 5 [Ib - in])

* Mounting screw
Screw size: M5
Tightening torque: 3.24 [N - m] (28.7 [Ib - in])

[@ Mass: 1.1 [kg] (2.4 [Ib])
{

156

168

144
o1

TEl @
&
¢
©
|
L ek 1—1 ® ®
6 © o 2
Approx. 20 149 -
169
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(b) MR-RB30 * MR-RB31 * MR-RB32 * MR-RB34-4 * MR-RB3M-4 * MR-RB3G-4

8.5

125

150
142
82.5

G4G3 CP

[Unit: mm]

Cooling fan mounting
screw (2-M4 screw)

30

8.5

30)

79

goooooooooooD00000DO
00000000000000000000

(c) MR-RB50 * MR-RB51 * MR-RB54-4 * MR-RB5G-4

Cooling fan mounting

screw (2-M3 screw)
On opposite side

49 82.5
oD o oo o d
o9 o oo o g
oo o oo o I
o0 o oo o g
o9 o oo o g
oo o oo o g
oo oo oo odg
O O O OI;e o G
= o O g
C)c:@@@i@@c
© O Do oo od
% odooolo o
o o ool odq
oOPpoooooodg
o eSO O
OO oo oo od
OO oo oo odg
™ [aw B e i B e B e B e B e B e
) OO0 OO0 o og
= oo oo od
OO oo oo oa
OO oo oo odg
P T oo oo o od
23]
200 A
B

350

[Unit: mm]

+ Terminal block

Terminal screw: M4
Tightening torque: 1.2 [N - m] (10.62 [Ib - in])

* Mounting screw
Screw size: M6
Tightening torque: 5.4 [N - m] (47.79 [Ib - in])

. Variable
Regenerative . . Mass
tion dimensions [ka] (Ib)
0
P A B
MR-RB30
MR-RB31 17 335
MR-RB32
2.9 (6.4)
MR-RB34-4
MR-RB3M-4 23 341
MR-RB3G-4

* Terminal block

Terminal screw: M4
Tightening torque: 1.2 [N - m] (10.62 [Ib - in])

- Mounting screw
Screw size: M6
Tightening torque: 5.4 [N - m] (47.79 [Ib - in])

. Variable
Regenerative . . Mass
tion dimensions [kg] (Ib)
opti
P A B
MR-RB50
17 217
MR-RB51
5.6 (12.3)
MR-RB54-4
23 223
MR-RB5G-4
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(d) MR-RB5E * MR-RB5R * MR-RB9P * MR-RB9F * MR-RB5K-4 * MR-RB6B-4 * MR-RB60-4 *

MR-RB6K-4
[Unit: mm] * Terminal block
i_odlj;?ing hole 5 ﬂ
hdl | ® = 3 | Terminal screw: M5
i 7‘ ° HHHHHHHHHHHHHHHH Tightening torque: 2.0 [N - m] (17.70 [Ib - in])
‘ 0000000000000000 . :
w Onoiongguuul g e
‘ 0000000000000000 Com _ .
R 312 & oooooononooom Tightening torque: 13.2 [N - m] (116.83 [Ib - in])
| 1511 looooooooononoong
\ i I
QNI o
X %% . 0000000000000000 '
ol G | MR-RB5R
e e & e \s MR-RBOP | 11 | 243
15 10 230 2l 15 197 15 M"f:;iiz
260 215 - -
15 230 15 MR-RB6B-4 10 22.0
=5 = Cooling fan mounting screw MR-RB60-4
§E§‘§:’§ 4-M3 screw MR-RB6K-4 11 24.3
CET D e
Iy i

Approx. 42

(e) GRZG400-1.5Q * GRZG400-0.9Q - GRZG400-0.8RQ - GRZG400-0.6%2 * GRZG400-5.02 -
GRZG400-2.5Q = GRZG400-2.0Q (standard accessories)

[Unit: mm] Variable Tightening

. . . . Mass
« Regenerative dimensions Mounting torque
[kal
Approx.¢C % brake screw size [N-m]
1 Approx. A Approx. 2.4 Al cC | K (Ib - in]) (Ib])
—>’—|<— o
2 = —<y  |GRZG400-1.59
_d it [ 4 GRZzG400-0.992 | 10 | 55 | 39
A RRRRR! © o
F= — 53 GRZG400-0.8Q
N

: 2 132 08
Approx. 330 v 9.5 T, GRZG400-0.6Q | 16 | 8.2 | 46 M8
385 10 (116.83) (1.76)

211 GRZG400-5.0Q
GRZG400-2.5Q 10 | 55| 39
GRZG400-2.0Q

Approx. ¢ 47
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(f) MR-RB1H-4

[Unit: mm]
UuUuUuuuuuu
40 = I
j I [} ] L
= =
¢ 6 mounting hole
© *"
- dp ) e )l
WR-RBO-4 }
1
|
|
1
o © < |
e 3 !
® l
e l
TE1 @[ 1
@ I
2 |
|
l
1@, 0
3 e 2]
§ Approx. 24 149
173
(9) MR-RB032
[Unit: mm]
¢ 6 mounting hole UUUUUU’
30 ©
3
Q)
< N
8
3 Tﬁ@\ T
Q. | | |
< Lo o)
L 1
| | |
o |
! | |
o o o« 5.l | |
<l e = ] | 3 3
! | |
P |
TEL Lo l
Lo l
L |
) ﬁ L ca =
6 © 1.6 .
Approx. 20 99
119
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- Terminal signal layout

Applicable wire size: 0.2 to 4.0mm?
(AWG24 to AWG10)
Tightening torque: 0.5t0 0.6 [N - m]
(44310 5.31 [Ib - in])

- Mounting screw
Screw size: M5
Tightening torque: 3.24 [N - m]
(28.32[Ib - in])

Mass: 1.1[kg] (2.4 [Ib])

 TE1
Terminal block

Applicable wire size: 0.2 to 2.5mm?
(AWG24 to AWG12)
Tightening torque: 0.5t0 0.6 [N - m]
(4to5(lb - in])

* Mounting screw
Screw size: M5
Tightening torque: 3.24 [N - m]
(28.7 [Ib - in])

Mass: 0.5 [kg] (1.1 [Ib])



12. OPTIONS AND AUXILIARY EQUIPMENT

12.3 FR-BU2-(H) brake unit

POINT

= Use a 200V class brake unit and a resistor unit with a 200V class servo amplifier,
and a 400V class brake unit and a resistor unit with a 400V class servo amplifier.
Combination of different voltage class units and servo amplifier cannot be used.

- Install a brake unit and a resistor unit on a flat surface vertically. When the unit is
installed horizontally or diagonally, the heat dissipation effect diminishes.

- Temperature of the resistor unit case rises to higher than 100°C. Keep cables and
flammable materials away from the case.

- Ambient temperature condition of the brake unit is between —10°C (14°F) and
50°C (122°F). Note that the condition is different from the ambient temperature
condition of the servo amplifier (between 0°C (32°F) and 55°C (131°F)).

= Configure the circuit to shut down the power-supply with the alarm output of the
brake unit and resistor unit under abnormal condition.

= Use the brake unit with a combination indicated in section 12.3.1.

= For executing a continuous regenerative operation, use FR-RC-(H) power
regenerative converter or FR-CV-(H) power regenerative common converter.

- Brake unit and regenerative options (Regenerative resistor) cannot be used
simultaneously.

Connect the brake unit to the bus of the servo amplifier. As compared to the MR-RB regenerative option, the
brake unit can return larger power. Use the brake unit when the regenerative option cannot provide sufficient
regenerative capability.

When using the brake unit, set the parameter No.PAOQ2 of the servo amplifier to "[0J01".

When using the brake unit, always refer to the FR-BU2-(H) Brake Unit Instruction Manual.
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12. OPTIONS AND AUXILIARY EQUIPMENT

12.3.1 Selection

Use a combination of servo amplifier, brake unit and resistor unit listed below.

Number of Permissible Total )
Brake unit Resistor unit connected continuous resistance Appllcabl.e. Seo
) amplifier
units power [kW] [Q]
200V FR-BU2-15K FR-BR-15K 1 0.99 8 MR-J3-500A
class (Note)
2(parallel) 1.98 4 MR-J3-500A
MR-J3-700A
MR-J3-11KA
MR-J3-15KA
FR-BU2-30K FR-BR-30K 1 1.99 4 MR-J3-500A
MR-J3-700A
MR-J3-11KA
MR-J3-15KA
FR-BU2-55K FR-BR-55K 1 3.91 2 MR-J3-11KA
MR-J3-15KA
MR-J3-22KA
MT-BR5-55K 1 5.5 2 MR-J3-22KA
400V FR-BU2-H30K FR-BR-H30K 1 1.99 16 MR-J3-500A4
class MR-J3-700A4
MR-J3-11KA4
FR-BU2-H55K FR-BR-H55K 1 3.91 8 MR-J3-11KA4
MR-J3-15KA4
MR-J3-22KA4
FR-BU2-H75K MT-BR5-H75K 1 7.5 6.5 MR-J3-22KA4

Note. The combination is limited only when using with the servo motors HC-LP302, HC-RP353, HA-LP502 or HC-UP352.

12.3.2 Brake unit parameter setting

Normally, when using the FR-BU2-(H), changing parameters is not necessary. Whether a parameter can be
changed or not is listed below.

Parameter Change
possible Remarks
No. Name ) .
/impossible
Brake mode switchover Impossible | Do not change the parameter.
Monitor display data selection Possible Refer to the FR-BU2-(H) Brake Unit
Instruction Manual.
Input terminal function selection 1 Impossible | Do not change the parameter.

3 Input terminal function selection 2

77 | Parameter write selection

78 | Cumulative energization time
carrying-over times

CLr | Parameter clear

ECL | Alarm history clear

C1l | For manufacturer setting
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12. OPTIONS AND AUXILIARY EQUIPMENT

12.3.3 Connection example

POINT

= Connecting PR terminal of the brake unit to P terminal of the servo amplifier results
in brake unit malfunction. Always connect the PR terminal of the brake unit to the
PR terminal of the resistor unit.

(1) Combination with FR-BR-(H) resistor unit
(&) When connecting a brake unit to a servo amplifier

(Note 8) Servo motor E(r’:gtre 11)
gency
thermal relay sto
RA2 P OFF ON ™
L MC

Note 5 —
( r) Servo amplifier

CN1
L1 21

NFB
(Note 1) X

Power —X | L2
supply —x Ls 48
L1 20
L21
46
42
15 FR-BR-(H)
Plate| SD |’ p (Note 6) y_ TH1
PR
P1
Pzij (Note 3) FR-BU2-(H)
PR
P(+) Ox PI+ (Note 4)
(Note 9) N/—
N(—)i > —
C OX BUE
Note 10
|—|:|7——| ( ) SD
(Note 2) @

e :

Note 1. For power supply specifications, refer to section 1.3.

2. For the servo amplifier of 5k and 7kW, always disconnect the lead of built-in regenerative resistor, which is connected to the P
and C terminals. For the servo amplifier of 11k to 22kW, do not connect a supplied regenerative resistor to the P and C
terminals.

3. Always connect P1 and P2 terminals (P1 and P for the servo amplifier of 11k to 22kW) (Factory-wired). When using the power
factor improving DC reactor, refer to section 12.13. Use only one of power factor improving DC reactor or power factor
improving AC reactor.

4. Connect the P/+ and N/— terminals of the brake unit to a correct destination. Incorrect connection results in servo amplifier
and brake unit malfunction.

5. For 400VAC class, a step-down transformer is required.

6. Contact rating: 1b contact, 110VAC_5A/220VAC_3A
Normal condition: TH1-TH2 is conducting. Abnormal condition: TH1-TH2 is not conducting.

7. Contact rating: 230VAC_0.3A/30VDC_0.3A
Normal condition: B-C is conducting/A-C is not conducting. Abnormal condition: B-C is not conducting/A-C is conducting.

8. For the servo amplifier of 11kW or more, connect the thermal relay censor of the servo amplifier.

9. Do not connect more than one cable to each P(+) and N(—) terminals of the servo amplifier.

10. Always connect BUE and SD terminals (Factory-wired).

11. Configure the circuit to shut down the main circuit power supply simultaneously with the turn off of emergency stop (EMG)

using the external sequence.
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12. OPTIONS AND AUXILIARY EQUIPMENT

(b) When connecting two brake units to a servo amplifier

POINT

= To use brake units with a parallel connection, use two sets of FR-BU2 brake unit.
Combination with other brake unit results in alarm occurrence or malfunction.

= Always connect the master and slave terminals (MSG and SD) of the two brake
units.

* Do not connect the servo amplifier and brake units as below. Connect the cables
with a terminal block to distribute as indicated in this section.

Servo amplifier Brake unit Servo amplifier Brake unit

Connecting two cables to Passing wiring
P and N terminals
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12. OPTIONS AND AUXILIARY EQUIPMENT

Note 1.

5.

6.

7.
8.
9.
1

(Note 7) Servo motor E(rl:igtre 12)
gency
thermal relay sto
RA2 S ON [
LT -1 ]
LMC
Servo amplifier
NFB CN1
(Note 1) X L 21 |picom
—X L2
supply X Ls 48 |ALM
L 20 |picom
L21
46 [pocom
42 (EMG
15 | SON FR-BR
Plate| SD p (Note5) 4y THI
PR
P1
o i:l (Note 3) \ FR-BU2-(H)
2
PR MSGO-PP—
P oo (Note 11) ——, >/t N(’\:mi 10) ¢pd A
ote
(Note 8) N/ ¢ ) A
Y
N > BUE
c Ix Cli_ sp (Note 9)Note 6)
|_|:|7_—, Terminal &2
@ block =
L7 (Note 2) FR-BR
N (Note 5) TH1
PR
FR-BU2-(H)
PR (Not 10)MSG N
ote NN—
P/+(N0te 4) SR
N/—
BUE
sDb (Note 9)(N0te 6)
&

For power supply specifications, refer to section 1.3.

. For the servo amplifier of 5k and 7kW, always disconnect the lead of built-in regenerative resistor, which is connected to the P

and C terminals. For the servo amplifier of 11k and 15kW, do not connect a supplied regenerative resistor to the P and C
terminals.

. Always connect P1 and P2 terminals (P1 and P for the servo amplifier of 11k and 15kW) (Factory-wired). When using the power

factor improving DC reactor, refer to section 12.13. Use only one of power factor improving DC reactor or power factor
improving AC reactor.

. Connect the P/4+ and N/— terminals of the brake unit to a correct destination. Incorrect connection results in servo amplifier

and brake unit malfunction.

Contact rating: 1b contact, 110VAC_5A/220VAC_3A

Normal condition: TH1-TH2 is conducting. Abnormal condition: TH1-TH2 is not conducting.

Contact rating: 230VAC_0.3A/30VDC_0.3A

Normal condition: B-C is conducting/A-C is not conducting. Abnormal condition: B-C is not conducting/A-C is conducting.
For the servo amplifier of 11kW or more, connect the thermal relay censor of the servo amplifier.

Do not connect more than one cable to each P (+) and N (—) terminals of the servo amplifier.

Always connect BUE and SD terminals (Factory-wired).

0. Connect the MSG and SD terminals of the brake unit to a correct destination. Incorrect connection results in servo amplifier

and brake unit malfunction.

11. For the cable to connect the terminal block and the P and N terminals of the servo amplifier, use the cable indicated in (4) (b)

in this section.

12. Configure the circuit to shut down the main circuit power supply simultaneously with the turn off of emergency stop (EMG)

using the external sequence.
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12. OPTIONS AND AUXILIARY EQUIPMENT

(2) Combination with MT-BR5-(H) resistor unit

(Note 7) Servo motor E(rl;l]gtre j,}c)
thermal relay stgp y OFF ON RA4
RA2
= R 01
RAL IC (5K ]
ALM Me =K
-
Note 4 —
( ) -- 1. Servo amplifier
nee 1T MC CN1
(Note 1)%(//— L1 21 |bicom
Power —X | L
supply - Ls 48 | ALM
L1 20 |picom
L21
46 |pocom
42 |EMG
15 |SON v MT-BR5-(H)
Plate| sD L7 b (Note 5) TH1
PR T
C o (Note 10) FR-BUZ(H)
P1 (Note 2) PR MSG
P(+) = P/+ SD
Note 3
(Note 8) N ) £
N(—) 0 > .

Note 1.

7.
8
9.

c
BUE
p (Note 9) (Note 6)

—ET@ _@

For power supply specifications, refer to section 1.3.

. Always connect P1 and P(+) terminals (Factory-wired). When using the power factor improving DC reactor, refer to section

12.13. Use only one of power factor improving DC reactor or power factor improving AC reactor.

. Connect the P/+ and N/— terminals of the brake unit to a correct destination. Incorrect connection results in servo amplifier

and brake unit malfunction.

. For the servo amplifier of 400V class, a step-down transformer is required.
. Contact rating: 1a contact, 110VAC_5A/220VAC_3A

Normal condition: TH1-TH2 is not conducting. Abnormal condition: TH1-TH2 is conducting.

. Contact rating: 230VAC_0.3A/30VDC_0.3A

Normal condition: B-C is conducting/A-C is not conducting. Abnormal condition: B-C is not conducting/A-C is conducting.
For the servo amplifier of 11kW or more, connect the thermal relay censor of the servo amplifier.

. Do not connect more than one cable to each P (+) and N (—) terminals of the servo amplifier.

Always connect BUE and SD terminals (Factory-wired).

10. For the servo amplifier of 22kW, do not connect a supplied regenerative resistor to the P and C terminals.
11. Configure the circuit to shut down the main circuit power supply simultaneously with the turn off of emergency stop (EMG)

using the external sequence.
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12. OPTIONS AND AUXILIARY EQUIPMENT

(3) Precautions for wiring
The cables between the servo amplifier and the brake unit, and between the resistor unit and the brake unit
should be as short as possible. Always twist the cable longer than 5m (twist five times or more per one
meter). Even when the cable is twisted, the cable should be less than 10m. Using cables longer than 5m
without twisting or twisted cables longer than 10m, may result in the brake unit malfunction.

Servo amplifier Servo amplifier
Brake unit Resistor unit Brake unit Resistor unit
P(+) P P P P(+) Twist [P P| Twist |P
N(—-) N PR PR N(—) N PR PR
5m or less 5m or less 10m or less 10m or less

(4) Cables
(a) Cables for the brake unit
For the brake unit, HIV wire (600V Grade heat-resistant polyvinyl chloride insulated wire) is
recommended.

1) Main circuit terminal

Main Crimping ; . Wire size
o . Tightenin
circuit terminal N/—, P/+,PR, ©
. . g torque
Brake unit terminal
screw N/=, P, | IN-m] HIV wire [mm?] AWG
— | = | = . PR, ® (b - in])
&) 23] I
NI HINGY IR INGY, 200V | FR-BU2-15K M4 5.5-4 1.5(13.3) 35 12
n— _H class | FR-BU2-30K M5 5.5-5 2.5(22.1) 5.5 10
FR-BU2-55K M6 14-6 4.4(38.9) 14 6
400V | FR-BU2-H30K M4 5.5-4 1.5(13.3) 3.5 12
Terminal block class | FR-BU2-H55K M5 5.5-5 2.5(22.1) 55 10
FR-BU2-H75K M6 14-6 4.4(38.9) 14 6
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12. OPTIONS AND AUXILIARY EQUIPMENT

2) Control circuit terminal

POINT

= Undertightening can cause a cable disconnection or malfunction. Overtightening
can cause a short circuit or malfunction due to damage to the screw or the brake
unit.

Fesfsplvecprsclso]sol _ St oo
~ —

Jumper

“emm
Terminal block
Wire the stripped cable after twisting to prevent the cable
from becoming loose. In addition, do not solder it.
Screw size: M3
Tightening torque: 0.5t0 0.6N * m
Wire size: 0.3 to 0.75 mm?
Screw driver: Small flat-blade screwdriver

(Tip thickness: 0.4mm/Tip width 2.5mm)

(b) Cables for connecting the servo amplifier and a distribution terminal block when connecting two sets of
the brake unit

Wire size
HIV wire [mm?] AWG
FR-BU2-15K 8 8

Brake unit
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12. OPTIONS AND AUXILIARY EQUIPMENT

(5) Crimping terminals for P and N terminals of servo amplifier
(a) Recommended crimping terminals

POINT

- Always use recommended crimping terminals or equivalent since some crimping
terminals cannot be installed depending on the size.

Number of (Note 1)
Servo amplifier Brake unit connected Crimping terminal (Manufacturer) Applicable
units tool
200V | MR-J3-500A FR-BU2-15K 1 FVD5.5-S4 (Japan Solderless Terminals)
class 2 8-4NS (Japan Solderless Terminals) d
(Note 2)
FR-BU2-30K 1 FVD5.5-S4 (Japan Solderless Terminals) c
MR-J3-700A FR-BU2-15K 2 8-4NS (Japan Solderless Terminals) d
(Note 2)
FR-BU2-30K 1 FVD5.5-S4 (Japan Solderless Terminals) c
MR-J3-11KA FR-BU2-15K 2 FVD8-6 (Japan Solderless Terminals) a
FR-BU2-30K 1 FVD5.5-6 (Japan Solderless Terminals) c
FR-BU2-55K 1 FVD14-6 (Japan Solderless Terminals) b
MR-J3-15KA FR-BU2-15K 2 FVD8-6 (Japan Solderless Terminals) a
FR-BU2-30K 1 FVD5.5-6 (Japan Solderless Terminals) c
FR-BU2-55K 1 FVD14-6 (Japan Solderless Terminals) b
MR-J3-22KA FR-BU2-55K 1 FVD14-8 (Japan Solderless Terminals) b
400V | MR-J3-500A4 FR-BU2-H30K 1 FVD5.5-S4 (Japan Solderless Terminals) c
class | MR-J3-700A4 FR-BU2-H30K 1 FVD5.5-S4 (Japan Solderless Terminals) c
MR-J3-11KA4 FR-BU2-H30K 1 FVD5.5-6 (Japan Solderless Terminals) c
FR-BU2-H55K 1 FVD5.5-6 (Japan Solderless Terminals) c
MR-J3-15KA4 FR-BU2-H55K 1 FVD5.5-6 (Japan Solderless Terminals) c
MR-J3-22KA4 FR-BU2-H55K 1 FVD5.5-8 (Japan Solderless Terminals) c
FR-BU2-H75K 1 FVD14-8 (Japan Solderless Terminals) b
Note 1. Symbols in the applicable tool field indicate applicable tools in (5)(b) in this section.
2. Coat the crimping part with an insulation tube.
(b) Applicable tool
Servo amplifier side crimping terminals
Symbol CrimPing Applicable tool Manufacturer
terminal Body Head Dice
a FVD8-6 YF-1- E-4 YNE-38 DH-111 - DH121
b FvD14-6 YF-1-E-4 YNE-38 DH-112 - DH122
FvD14-8 Japan Solderless
FDV5.5-S4 Terminals
c EDVS 5-6 YNT-1210S
d 8-4NS YHT-8S
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12. OPTIONS AND AUXILIARY EQUIPMENT

12.3.4 Outline dimension drawings

(1) FR-BU2-(H) brake unit

[Unit: mm]
FR-BU2-15K
@5 hole
(Screw size: M4)
G 1
L] @ i
— I:l
mewr| (D
/@
<
Rating
plate | [
o
S i \‘Jﬂﬂﬂ o
5[] @l ‘ L4
6 56 6 18.5 52 62
68 132.5
FR-BU2-30K
FR-BU2-H30K
2-¢5 hole
(Screw size: M4)
i D 37
&
- Rating
plate
o|0000000000
B fd LJHJ]H ] ]r
sl 15
6 96 6 18.5 52 59
108 129.5
FR-BU2-55K
FR-BU2-H55K, H75K
2-$5 hole
(Screw size: M4) ©
[ —T & 2 P = i
TRETE
@ ol @
=< Rating
plate
(00000000 o
o u LJM =
[Te}
S
6| 158 6 18.5 52 72
170 142.5
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12. OPTIONS AND AUXILIARY EQUIPMENT

(2) FR-BR-(H) resistor unit

[Unit: mm]

P
SHN
2—¢cC 5 §I
¥ 5 (Note)
o -ITI DHIE
Cont_rol circuit o (Note) ﬂ 4
terminal I Tl T
Main circuit
terminal —
R i 1 ) i
C C 5«
Approx. 35 Wwit1 Approx. 35 g:t
‘ <
For FR-BR-55K/FR-BR-H55K, a hanging bolt
TESTa=l is placed on two locations (Indicated below).
w0 .
H . 8
=) Hanging bolt 204 gg
| |
L wis

Note. Ventilation ports are provided on both sides and the top. The bottom is open.

Approximate
Resistor unit W | Wl H H1 | H2 | H3 D D1 C mass
[kg]([lb])
200V FR-BR-15K 170 | 100 | 450 | 410 | 20 | 432 | 220 | 3.2 6 15(33.1)
class FR-BR-30K 340 | 270 | 600 [ 560 | 20 | 582 | 220 4 10 30(66.1)
FR-BR-55K 480 | 410 | 700 | 620 [ 40 | 670 | 450 | 3.2 12 70(154)
400V | FR-BR-H30K 340 | 270 [ 600 | 560 | 20 [ 582 | 220 | 4 10 30(66.1)
class FR-BR-H55K 480 | 410 | 700 | 620 [ 40 | 670 | 450 | 3.2 12 70(154)
(3) MT-BR5-(H) resistor unit
[Unit: mm
Yy A imat
m m g ﬁ} @}u . . Resistance pproximate
= i v 1L 1L Resistor unit | mass
value
& % 4 I8 [kgl(TIb)
200V
MT-BR5-55K 20Q 50(110)
© class
400V
i a4 y IS MT-BR5-H75K 6.5Q 70(154)
o class
o
<]
(¢}
& @
e W
©
Yol
]
37 60 1021 N
| 480 N
510
75‘ 300 ‘75
4¢15 mounting hole 75 450 75
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12. OPTIONS AND AUXILIARY EQUIPMENT

12.4 Power regenerative converter

POINT

* When using the FR-RC-(H) power regenerative converter, refer to "Power
Regeneration Converter FR-RC Instruction Manual (IB(NA)66330)".

When using the power regenerative converter, set "[0J01" in parameter No.PAO2.

(1) Selection
The converters can continuously return 75% of the nominal regenerative power. They are applied to the
servo amplifiers of the 5k to 22kW.

) Nominal
Power regenerative ) . 5 y
regenerative Servo amplifier b} b 7
converter £, 500 7
power (kW) o 7
MR-J3-500A £ 300 g
FR-RC-15K 15 c N
MR-J3-700A 2 200
<
FR-RC-30K 30 MR-I3-L1KA S 100 )%)5\
MR-J3-15KA 3 N
FR-RC-55K 55 MR-J3-22KA a(,), 50 2N
>
MR-J3-500A4 S
FR-RC-H15K 15 MRJ3.700A4 2 30
— 5 20
FR-RC-H30K 30 MR-J3-11KA4 © 0 50 75 100 150
MR-J3-15KA4 Nominal regenerative power (%)
FR-RC-H55K 55 MR-J3-22KA4
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12. OPTIONS AND AUXILIARY EQUIPMENT

(2) Connection example

Servo amplifier

L1
L21
Power factor improving
NFB mMc AC reactor (Note 8) .
>< LYY Y\ 1
(Note ) =7 L f — L L
Power ' —X : 008 L2
supply NS E w l: -
N 7 7 Ls
CN1 CN1 24VDC
Emergency stop EMG Docom | I
(Note 7) -
(Note 3) < Servo-on SON
] pbicoMm (Note 3)
bocoMm| ALM Trouble
T >
[
X X (Note 2)
O—O—C0O0—C0—0
P1 N[ C P
(Note 4) 5m or less
R N/— P/+
(Note5) | X Ready gg
L N a B
RDY output c B
C
Alarm
R/L1 output
S/L2
T/Ls
RX
R
sXx | (Note 1)
Phase detection
S terminals
X
T
Power regenerative
converter FR-RC-(H)
;R'&Q‘D ALM Operation ready
B c | OFF
e oN
| | T 1 i
L EMG (Note 7) LM/CJ

Note 1. When not using the phase detection terminals, fit the jumpers across RX-R, SX-S and TX-T. If the jumpers remain removed, the
FR-RC-(H) will not operate.
2. When using servo amplifier of 5kW and 7kW, always remove the lead of built-in regenerative resistor connected to P terminal
and C terminal.
. This diagram is for sink I/O interface. Refer to section 3.8.3 for source /O interface.
Between P; and P, (P; and P for 11kW to 22kW) is connected by default.
Stepdown transformer is required for coil voltage of magnetic contactor more than 200V class in 400V class servo amplifiers.
Refer to section 1.3 for the power supply specification.
Configure the circuit to shut down the main circuit power supply simultaneously with the turn off of emergency stop (EMG) using

No oMo

the external sequence.
8. For selection of power factor improving AC reactors, refer to "Power Regeneration Converter FR-RC Instruction Manual

(IB(NA)66330)".

12 - 52



12. OPTIONS AND AUXILIARY EQUIPMENT

(3) Outside dimensions of the power regenerative converters

[Unit : mm]

Mounting foot (removable)

2-¢D hole
¢ w Mounting foot \
5 R -y movable T~ A
Rating plate E E
| B Display
Front cover | ! | [ panel
! << window
ha || |
E E Cooling fan
: : ¥
: . Lex2!
A i i 1
D‘l | i F e K
AA w
< . c K R
Heat generation area outside mounting dimension
Power Approx. Mass
regenerative A AA B BA C D E EE K F pp[k (ib)]
converter g
19
FR-RC-15K 270 200 450 432 195 10 10 8 3.2 87
(41.888)
FR-RC-H15K 31
FR-RC-30K 340 270 600 582 195 10 10 8 3.2 90 (68.343)
FR-RC-H30K ]
FR-RC-55K 55
480 410 700 670 250 12 15 15 3.2 135
FR-RC-H55K (121.3)

(4) Mounting hole machining dimensions
When the power regenerative converter is fitted to a totally enclosed type box, mount the heat generating
area of the converter outside the box to provide heat generation measures. At this time, the mounting hole
having the following dimensions is machined in the box.

Approx.BA
[

Approx.AA (2-6D hole)
VAR
N [
T
i
(Mounting hole)
[
i
I b o
\
|
i
i
|
A %
P b
a

[Unit : mm]
Model a b D AA BA
FR-RC-15K 260 412 10 200 432
FR-RC-H15K
FR-RC-30K 330 562 10 270 582
FR-RC-H30K
FR-RC-55K
FR-RC-H55K 470 642 12 410 670
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12.5 Power regenerative common converter

POINT

- Use the FR-CV for the servo amplifier of 200V class and the FR-CV-H for that of
400V class.

- For details of the power regenerative common converter FR-CV-(H), refer to the
FR-CV-(H) Installation Guide (IB(NA)0600075).

= Do not supply power to the main circuit power supply terminals (L;, L, L3) of the
servo amplifier. Doing so will fail the servo amplifier and FR-CV-(H).

= Connect the DC power supply between the FR-CV-(H) and servo amplifier with
correct polarity. Connection with incorrect polarity will fail the FR-CV-(H) and servo
amplifier.

- Two or more FR-CV-(H)'s cannot be installed to improve regeneration capability.
Two or more FR-CV-(H)'s cannot be connected to the same DC power supply line.

When using the power regenerative common converter, set parameter No.PA02 to "[OC01".

(1) Model
FR—cv-—-0O0O

T— Capacity

Symbol Capacity [kW]

7.5k 7.5
11k 11
15k 15
22k 22
30k 30
37k 37
55k 55

——— | Symbol Voltage class
None 200VAC class
H 400VAC class

(2) Selection
The power regenerative common converter FR-CV can be used for the servo amplifier of 200VAC class
with 750 to 22kW and that of 400VAC class with 11k to 22kW. The following shows the restrictions on using
the FR-CV-(H).

(a) Up to six servo amplifiers can be connected to one FR-CV-(H).
(b) FR-CV-(H) capacity [W] Total of rated capacities [W] of servo amplifiers connected to FR-CV-(H).

(c) The total of used servo motor rated currents should be equal to or less than the applicable current [A] of
the FR-CV-(H).

(d) Among the servo amplifiers connected to the FR-CV-(H), the servo amplifier of the maximum capacity
should be equal to or less than the maximum connectable capacity [W].
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The following table lists the restrictions.

FR-CV-O
Item
7.5K 11K 15K 22K 30K 37K 55K
Maximum number of connected servo amplifiers 6
Total of connectable servo amplifier capacities [KW] 3.75 5.5 7.5 11 15 18.5 27.5
Total of connectable servo motor rated currents [A] 33 46 61 90 115 145 215
Maximum servo amplifier capacity [kW] 3.5 5 7 11 15 15 22
FR-CV-HO
Iltem
22K 30K 37K 55K
Maximum number of connected servo amplifiers 6
Total of connectable servo amplifier capacities [kW] 11 15 18.5 27.5
Total of connectable servo motor rated currents [A] 90 115 145 215
Maximum servo amplifier capacity [KW] 11 15 15 22

When using the FR-CV-(H), always install the dedicated stand-alone reactor (FR-CVL-(H)).

Power regenerative common converter Dedicated stand-alone reactor
FR-CV-7.5K (-AT) FR-CVL-7.5K
FR-CV-11 K (-AT) FR-CVL-11K
FR-CV-15K (-AT) FR-CVL-15K
FR-CV-22K (-AT) FR-CVL-22K
FR-CV-30K (-AT) FR-CVL-30K
FR-CV-37K FR-CVL-37K
FR-CV-55K FR-CVL-55K
FR-CV-H22K (-AT) FR-CVL-H22K
FR-CV-H30K (-AT) FR-CVL-H30K
FR-CV-H37K FR-CVL-H37K
FR-CV-H55K FR-CVL-H55K
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(3) Connection diagram
(&) 200V class

‘ FR-CVL FR-CV Servo amplifier Servo motor
NFB Lu V] U
X R/Li1 ~~R2/L1 R2IL
3-phase | L2 Vv
200 to NG S/La1 S2/L2 S2/Ls
230VAC 1 (Note 5) —p, "
o T2/Ls OHS2
PIL+ z: P @
(Note 4) (Note 2)
N/L— N CN2
OHS1
&
R/L11 ——
S/La1
P24
SD
RA1(Note 3 SON
RESET SON — /%

RES fim
AN} RDYB (Note 3)
sD EMCNote 1) RA2
o EMG T
L RES DOCOM
- ALM (Note 1)
DOCOM 4

[

(Note 1) (Note 1)
RA2 RA3 EMG OFF O

N
TN
RA4 MC
(Note 2)

(Note 1)

|

[Tl
1

Note 1. Configure a sequence that will shut off main circuit power at an emergency stop or at FR-CV or servo amplifier alarm

occurrence.

2. For the servo motor with thermal relay, configure a sequence that will shut off main circuit power when the thermal relay
operates.

3. For the servo amplifier, configure a sequence that will switch the servo on after the FR-CV is ready.

4. When using the servo amplifier of 7kW or less, make sure to disconnect the wiring of built-in regenerative resistor (3.5kW or
less: P-D, 5k/7kW: P-C).

5. When using the servo amplifier of 11k to 22kW, make sure to connect P; and P. (Factory-wired.)
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(b) 400V class
‘ FR-CVL-H FR-CV-H
NFB
N l R/Lu A ~~R2/L12 R2/Ls
3-phase |
380t0 —X. S2/L,
480VAC | ToIL
x vy 3
P/L+
N/L—
R/Lu
S/La1
(Note 6)
Stepdown T/MC1

transformer

(Note 5)

(Note 3)

Servo amplifier

Servo motor

L V] U
La1 V \%
Thermal
P w w
o) relay | ops2
fan
(Note 4)(9 (Note 2)
N(=) CN2
OHS1
&l

_RAl(Note 3) SON

SON

[N}

EMG
RA2
EMG T (Note 1)

DOCOM

(Note 1)
ALM
DOCOM 3

=

(Note 1) (Note 1)
RA2 RA3 EMG OFF ON
T L ‘
RA4 L MC (Note 1)
(Note 2)
I ¢
[ SK |
24VDC

U

t Il
i ]

Note 1. Configure a sequence that will shut off main circuit power at an emergency stop or at FR-CV-H or servo amplifier alarm

occurrence.

2. For the servo motor with thermal relay, configure a sequence that will shut off main circuit power when the thermal relay

operates.

3. For the servo amplifier, configure a sequence that will switch the servo on after the FR-CV-H is ready.

4. When using the servo amplifier of 7kW or less, make sure to disconnect the wiring of built-in regenerative resistor (2kW or less:
P-D, 3.5k to 7kW: P-C.

5. When using the servo amplifier of 11k to 22kW, make sure to connect P, and P. (Factory-wired.)

6. Stepdown transformer is required for coil voltage of magnetic contactor more than 200V class servo amplifiers.
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(4) Selection example of wires used for wiring

(a) Wire sizes

POINT

- Selection condition of wire size is as follows.

Wire type: 600V Polyvinyl chloride insulated wire (IV wire)
Construction condition: One wire is constructed in the air

1) Across P-P (+), N-N (=)

The following table indicates the connection wire sizes of the DC power supply (P, N terminals)

between the FR-CV and servo amplifier.

The following table indicates the connection wire sizes of the DC power supply (P (+), N (=)

Total of servo amplifier capacities [kW] Wires [mmz]
1 or less 2
2 3.5
5 5.5
7 8
11 14
15 22
22 50

terminals) between the FR-CV-H and servo ampilifier.

2) Grounding

For grounding, use the wire of the size equal to or greater than that indicated in the following table,

Total of servo amplifier capacities [kW] Wires [mmz]
1 or less 2
2 3.5
5 5.5
7 8
11 8
15 22
22 22

and make it as short as possible.

Power regenerative common converter

Grounding wire size [mm?]

FR-CV-7.5K to FR-CV-15K 14
FR-CV-22K * FR-CV-30K 22
FR-CV-37K * FR-CV-55K 38
FR-CV-H22K * FR-CV-H30K 8
FR-CV-H37K * FR-CV-H55K 22
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(b) Example of selecting the wire sizes
When connecting multiple servo amplifiers, always use junction terminals for wiring the servo amplifier
terminals P, N. Also, connect the servo amplifiers in the order of larger to smaller capacities.

1) 200V class

Wire as short as possible.

FR-CV-55K 50mm? 22mm?2 Servo amplifier (15kW)

R2/L1 P/L+ P First unit: _ 3

(Note) 50mm? assuming that the total of servo amplifier
S2/L. N/L- N capacities is 27.5kW since 15kW + 7kW + 3.5kW
+ 2.0kW = 27.5kW.

T2/Ls
8mm2 Servo amplifier (7kW)
R/L11 P Second unit:
S/L (Note) 22mm2 assuming that the total of servo amplifier
21

capacities is 15kW since 7kW + 3.5kW + 2.0kW =

TIMC1 12.5KW.

i

3.5mm? Servo amplifier (3.5kW)

Third unit:

(Note) 8mm?2 assuming that the total of servo amplifier
capacities is 7kW since 3.5kW + 2.0kW = 5.5kW.

ﬁ

2mm2 Servo amplifier (2kW)

Fourth unit:
2mm?2 assuming that the total of servo amplifier
capacities is 2kW since 2.0kW = 2.0kW.

P
(Note)

Junction terminals
Overall wiring length 5m or less

i

Note. When using the servo amplifier of 7kW or less, make sure to disconnect the wiring of built-in regenerative resistor (3.5kW or
less: P-D, 5k/7kW: P-C).

2) 400V class

Wire as short as possible.

FR-CV-55K 22mm2 14mm2 Servo amplifier (15kW)

R2/L1 First unit:

22mm? assuming that the total of servo amplifier
S2/L2 capacities is 27.5kW since 15kW + 7kW + 3.5kW
T2/Ls

+ 2.0kW = 27.5kW.

Q-0
Z T

14mm?
5.5mm2z  Servo amplifier (7kW)

RiL1 Noe) [ 5 Second unit:
14mm? assuming that the total of servo amplifier
S/l N capacities is 15kW since 7kW + 3.5kW + 2.0kW =
12.5kw.

T/MC1 5.5mm?2

2mm2 Servo amplifier (3.5kW)

Ll Third unit:
5.5mm? assuming that the total of servo ampilifier
N— capacities is 7kW since 3.5kW + 2.0kW = 5.5kW.

Servo amplifier (2kW)

P+ Fourth unit:
2mm?2 assuming that the total of servo amplifier
capacities is 2kW since 2.0kW = 2.0kW.

Junction terminals
Overall wiring length 5m or less

»

Note. These servo amplifiers are development forecasted.
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(5) Other precautions
(a) Always use the dedicated stand-alone reactor (FR-CVL-(H)) as the power factor improving reactor. Do
not use power factor improving AC reactor (FR-BAL-(H)) or power factor improving DC reactor (FR-
BEL-(H)).

(b) The inputs/outputs (main circuits) of the FR-CV-(H) and servo amplifiers include high-frequency
components and may provide electromagnetic wave interference to communication equipment (such as
AM radios) used near them. In this case, interference can be reduced by installing the radio noise filter
(FR-BIF-(H)) or line noise filter (FR-BSF01, FR-BLF).

(c) The overall wiring length for connection of the DC power supply between the FR-CV-(H) and servo
amplifiers should be 5m or less, and the wiring must be twisted.
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(6) Specifications

Power regenerative common converter
FR-CV-O 7.5K 11K 15K 22K 30K 37K 55K
Item
Total of connectable servo amplifier capacities [kW] 3.75 5.5 7.5 11 15 18.5 27.5
Maximum servo amplifier capacity [kW] 35 5 7 11 15 15 22
Total of connectable servo motor
33 46 61 90 115 145 215
rated currents [A]
Short-time . .
Output ) ) Total capacity of applicable servo motors, 300% torque, 60s (Note 1)
Regenerative rating
braking torque Continuous
. 100% torque
rating

Rated input AC voltage/frequency 3-phase 200 to 220VAC 50Hz, 200 to 230VAC 60Hz

Permissible AC voltage fluctuation 3-phase 170 to 242VAC 50Hz, 170 to 253VAC 60Hz

Power supply Permissible frequency fluctuation +5%
Power supply capacity (Note 2
[KVA] pply capacity ( ) 17 20 28 41 52 66 100

IP rating (JEM 1030), cooling system Open type (IP00), forced cooling

Ambient temperature —10to 50°C (non-freezing)

Environmental

Rated input AC Voltage, frequency

3-phase 380 to 480VAC, 50Hz/60Hz

Permissible AC voltage fluctuation

3-phase 323 to 528VAC, 50Hz/60Hz

Power supply . :
Permissible frequency fluctuation

+5%

Power supply capacity [kVA]

a1 | s2 | e | 100

IP rating (JEM 1030), cooling system

Open type (IP00), forced cooling

Ambient temperature

—10 to 50°C (non-freezing)

Environmental | Ambient humidity

90%RH or less (non-condensing)

conditions .
Ambience

Indoors (without corrosive gas, flammable gas, oil
mist, dust and dirt)

Altitude, vibration

1000m or less above sea level, 5.9m/s? or less

60AF 100AF 100AF 225AF
No-fuse breaker or leakage current breaker

60A 175A 175A 125A
Magnetic contactor S-N25 S-N35 S-N35 S-N65

conditions Ambient humidity 90%RH or less (non-condensing)
Ambience Indoors (without corrosive gas, flammable gas, oil mist, dust and dirt)
Altitude, vibration 1000m or less above sea level, 5.9m/s or less
30AF 50AF 100AF 100AF 225AF 225AF 225AF
No-fuse breaker or leakage current breaker
30A 50A 75A 100A 125A 125A 175A
Magnetic contactor S-N20 S-N35 S-N50 S-N65 S-N95 S-N95 S-N125
Power regenerative common converter
FR-CV-HO 22K 30K 37K 55K
Iltem
Total of connectable servo amplifier capacities [kW] 11 15 18.5 27.5
Maximum servo amplifier capacity [kW] 11 15 15 22
Total of connectable servo motor
43 57 71 110
rated currents [A]
Outout Short-time Total capacity of applicable servo motors, 300%
P Regenerative rating torque, 60s (Note 1)
braking torque Continuous
. 1009% torque
rating

Note 1. This is the time when the protective function of the FR-CV-(H) is activated. The protective function of the servo amplifier is

activated in the time indicated in section 11.1.

2. When connecting the capacity of connectable servo amplifier, specify the value of servo amplifier.
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12.6 External dynamic brake

= Use an external dynamic brake for a servo amplifier of MR-J3-11KA(4) to MR-J3-
22KA(4). Failure to do so will cause an accident because the servo motor does not
stop immediately but coasts at an emergency stop and such conditions.Ensure the
safety in the entire system.

POINT

= Configure up a sequence which switches off the magnetic contactor of the brake
unit after (or as soon as) the servo on (SON) has been turned off at a power
failure or failure.

= For the braking time taken when the dynamic brake is operated, refer to section
11.3.

= The brake unit is rated for a short duration. Do not use it for high duty.

* When using the 400V class dynamic brake, the power supply voltage is restricted
to 1-phase 380 to 463VAC (50Hz/60Hz).

- Dynamic brake operates at occurrence of alarm, servo emergency stop warning
(AL.E6), and when power is turned off. Do not use dynamic brake to stop in a
normal operation as it is the function to stop in emergency.

- Maximum usage time of dynamic brake for a machine operating under
recommended load inertia moment ratio is 1000 time while decelerating from
rated speed to a stop with frequency of once in 10 minutes.

- Be sure to make emergency stop (EMG) valid after servo motor stops when using
emergency stop (EMG) frequently in other than emergency.

/\ CAUTION

(1) Selection of dynamic brake
The dynamic brake is designed to bring the servo motor to a sudden stop when a power failure occurs or
the protective circuit is activated, and is built in the 7kW or less servo amplifier. Since it is not built in the
11kW or more servo amplifier, purchase it separately. Assign the dynamic brake interlock (DB) to any of
CN1-22 to CN1-25, and CN1-49 pins in parameter No.PD13 to PD16 and PD18.

Servo amplifier Dynamic brake
MR-J3-11KA DBU-11K
MR-J3-15KA DBU-15K
MR-J3-22KA DBU-22K
MR-J3-11KA4 DBU-11K-4
MR-J3-15KA4

DBU-22K-4

MR-J3-22KA4
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(2) Connection example

Operation-ready

Servo amplifier

L1
L2
Ls
L1
Loz

P1

Servo motor

U _ U
¥ Y
w ([ w
D
@ aac
CN1 S
47 |pocom i}
24VDC
20 |picom
(Note 3)] DB RA2
- -RA2
15 |SON|——
(]
42 |EMG 1T
(|
46 |pocom : :(Note 6)
\’l__
Plate| SD |- -
\'_'\
14 13| U |V W

(Note 5) 4

ALM
RA1 OFF
EMG (Note 6) L MC
NFB (Note2)! | I' MC
p
(Note 4) | |
Power —X : Iﬁ L E :
I |
supply % ( |
7
(Note 1)
RA2

), S

Dynamic brake
interlock

External dynamic brake

Note 1. For the servo amplifiers from 11k to 22kW, be sure to connect P and P;. (Factory-wired) When using the power factor DC
reactor, refer to section 12.13. Use only one of power factor improving DC reactor or power factor improving AC reactor.

o s DN

For 400VAC class, a step-down transformer is required.

Assign the dynamic brake interlock (DB) in the parameters No.PD13 to PD18.
For the specification of power supply, refer to section 1.3.

The power supply voltage of the inside magnet contactor for 400V class dynamic brake DBU-11K-4 and DBU-22K-4 is

restricted as follows. When using these dynamic brakes, use them within the range of the power supply.

Dynamic brake

Power supply voltage

DBU-11K-4
DBU-22K-4

1-phase 380 to 463VAC 50Hz/60Hz

6. Configure the circuit to shut down the main circuit power supply simultaneously with the turn off of emergency stop (EMG)

using the external sequence.
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Coasting

Servo motor rotation Dynamic brake

|
|
1
|
Present |
Trouble (ALM) ! :
Absent —— ! !
I
ON : 1
Base ! !
OFF
| |
ON 1 1
| |
| |

Dynamic brake
interlock (DB)

|
|
l
OFF ‘ : ‘
|
| | |
Invalid T
Dynamic brake ! “a
Valid |
|
|
Emergency stop Short
(EMG) Open
a. Timing chart at alarm occurrence b. Timing chart at Emergency stop (EMG) validity
Coasting

Dynamic brake

Electro magnetic
brake interlock

Servo motor speed

Note 1)7mg !
ON ( )

Base circuit !

OFF | ‘ .
10ms'' | | [
. —
Electromagnetic Invalid (ON) ! | |
i | |
brake interlock(MBR) Valid (OFF) ! oo et
|
|n\52||?:jte 21510 60ms=, —l brake operation
Trouble (ALM) ! } delay time
Valid | !
|
o ON ‘ l
Main circuit Power —‘ :
Control circuit
OFF ‘
|
|
Dynamic brake ON :
interlock (DB) OFF C
|
Invalid (ON). ‘
Dynamic brake Valid (OFF) |

Note 1. When powering OFF, the dynamic brake interlock (DB) will be turned OFF, and
the base circuit is turned OFF earlier than usual before an output shortage occurs.

(Only when assigning the DB as the output signal in the parameter No.PD13 to
PD16 and PD18.)

2. Variable according to the operation status.

c. Timing chart when both of the main and control circuit power are OFF
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(3) Outline dimension drawing
(a) DBU-11K - DBU-15K - DBU-22K

5 L
4%*
i Yo J
> c
Awio > 3 E
Lz S
A TRING o < ) c
IR >
ME&@E@W@ &WE UNIT 7 5 E
O | BT T S
® | [e] [alo[e]u] [u]v][w]] ®
| | E
i h =
5 el . €] >l 2:3
D e 100 D F
C
£
e
000NN
Terminal block
U VvV | W
N e e pva B KR R
Screw: M4
Screw: M3.5 Tightening torque: 1.2 [N -m](10.6 [Ib «in])
Tightening torque: 0.8 [N -m](7 [Ib «in]
Connection
. Mass ) 2
Dynamic brake A B C D E F G wire [mm°]
[kg]([lb])
(Note)
DBU-11K 200 190 140 20 5 170 163.5 2(4.41) 5.5
DBU-15K, 22K 250 238 150 25 6 235 228 6 (13.23) 5.5

Note. Selection condition of wire size is as follows.
Wire type: 600V Polyvinyl chloride insulated wire (IV wire)
Construction condition: One wire is constructed in the air
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(b) DBU-11K-4 * DBU-22K-4

[Unit: mm]
2-¢7Mounting hole o
/ —
[& R g §
° ¢ 0000000 0000oqD
3 8
N N N
. . HINO000 00000000
‘ ‘ J < |
i P/ 4 N
51 73.75 7}¢ = 2.3
25 150 25 195 15
200 210
0 0
[ee] [o)]
S S
Mass: 6.7[kg]
I ]
Terminal block
TE1l TE2
@) a b | 13| 14 U vV | W
Screw: M3.5 Screw: M4

Tightening torque: 0.8[N-m](7[lb in]) Tightening torque: 1.2[N-m](10.6[lb-in])

Wire [mm?] (Note)

Dynamic brake

a-b Uu-v.w
DBU-11K 2 5.5
DBU-15K, 22K 2 5.5

Note. Selection condition of wire size is as follows.
Wire type: 600V Polyvinyl chloride insulated wire (IV wire)
Construction condition: One wire is constructed in the air
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12.7 Junction terminal block MR-TB50

(1) How to use the junction terminal block
Always use the junction terminal block (MR-TB50) with the junction terminal block cable (MR-J2M-
CN1TBLLOIM) as a set. A connection example is shown below.

Servo amplifier

Junction terminal block
Cable clamp MR-TBS0
o [ ]
Junction terminal block
cable -

(MR-J2M-CN1TBLOM)

Ground the junction terminal block cable on the junction terminal block side with the standard accessory
cable clamp fitting (AERSBAN-ESET). For the use of the cable clamp fitting, refer to section 12.17, (2)(c).

(2) Terminal labels
Use the following junction terminal block labels. This label is supplied with the junction terminal block MR-
TB50.

Position control mode

P15R| LG [LAR|LBR|LZR| PG SON| PC |RES|oicomZSP [ TLC | TLA OP [ NP CR [LSP | LOP |pocoMf RD
Al ol e o of = o sl o & o w s 8l s s o e 5| e
LA | LB | LZ | PP |OPC TL |picom| INP | INP LG | LG LG | NG EMG]| LSN [pocom| ALM| SD
of <] o o o o el = =g 8 = gl s sl 8 o 3| ¢ = 8
Speed control mode
P15R| LG [LAR|LBR|LZR SON| ST1 |RES|picom|ZSP [ TLC | TLA OoP SP1|LSP [LOP [pocoMf RD
A o e ~ o = a| 5| 2 & o w9 s ] s o e 5| e
VC|LA|LB|LZ SP2| ST2 [picom| SA [ SA LG | LG LG EMG| LSN [pocom| ALM| SD
of <] o o o o a = g & % gl 8 sl 8 ol 3| ¢ = 8
Torque control mode
P15R| LG [LAR|LBR|LZR SON|RS2|RES [picom| ZSP (VLC| TC OoP SP1 LOP [pocom| RD
A o o o o 4 al sl 2 & @ o & gl 8 ol e 5| e
VLA[ LA | LB | LZ SP2|RS1 |picom LG | LG LG EMG pocoM| ALM| SD
of o] o o o] o af sl =l 8 s gl 8 sl 8 of 3| ¢ o 8
(3) Outline drawing
5 235
e
I
T

1[3]s]7]9 |11|13|15|17|19|21|23|25|27|29|31|33|35|37|39|41|43|45|47|49‘
2] 4] 68 [1o[12141618]20[222426]28]30[3234I36[38l40]4 2441612850

[

L 10
le 244 N 46.5

Terminal screw: M3.5
Applicable cable: 2mm?
Crimping terminal width: 7.2mm or less.
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(4) Junction terminal block cable MR-J2M-CN1TBLOM
(a) Model explanation

Model: MR-J2M-CN1TBLOM

|

Symbol| Cable length[m]
05 0.5
1 1

(b) Connection diagram

10150-6000EL (Servo amplifier side) D7950-B500FL (Junction terminal side)

Signal Symbols
Position| Speed | Torque
P15R | P15R | P15R
VC VLA
LG LG LG
LA LA LA
LAR | LAR [ LAR
LB LB LB
LBR | LBR [ LBR
LZ LZ LZ
LZR | LZR | LZR
PP
PG
OPC

Pin No. Pin No.

SON | SON | SON
LOP | SP2 | SP2
PC ST1 | RS2
TL ST2 | RS1
RES | RES | RES
DICOM|DICOM|DICOM
DICOM|DICOM|DICOM

INP SA = =
ZSP | ZSP | ZSP T T
INP SA —

TLC [ TLC | TLC

TLA | TLA TC
LG LG LG

LG LG LG

oP oP oP
LG LG LG
NP
NG

CR SP1 | SP1
EMG | EMG | EMG
LSP | LSP
LSN | LSN
LOP | LOP | LOP
DOCOM |DOCOM [DOCOM
DOCOM | DOCOM [DOCOM
ALM | ALM | ALM
RD RD RD

1 [ DD]|BSS 00| 0 w] w] w e wof w]w] w| RN N[ ro oo N RN M| 2 [ 2 =22 2 o | o~ oo ot s ool
olwo|o|N|o|t|R|w|N|~|O|o|e|N| || & w|N|F| S|~ o | & [w|N| | S|w|m|~| oo & [w|r |~ |o
S NN S N N N Y N N N A A A L Lo o o e L N [N N N N N N L N N N e e e P P e P e e P T e T Y e PN P TN
o|o|o|N|o|t|B|w|N]|~|Ofo|o|N|o| | &[0 |N| R | S| ||~ od| | & [w|N| = |||~ o|or| & [w|N| | o

SD SD SD | Plate | -
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12.8 MR Configurator

The MR Configurator uses the communication function of the servo amplifier to perform parameter setting
changes, graph display, test operation, etc. on a personal computer.

(1) Specifications

Item Description

The following table shows MR Configurator software version for each servo amplifier.

Compatible servo amplifier (Drive unit)
Version 200V class 400V class

7KW or less [11k to 22kW|[30k to 37kW| 7kW or less |11k to 22kW|30k to 55kW|
Compatibility with a BO to B2 0
servo amplifier B3 0
B4 O O O
B5 O O O O O
B8 or later O O O O O O

Baud rate [bps] 115200, 57600, 38400, 19200, 9600
Display, high speed monitor, trend graph

Monitor Minimum resolution changes with the processing speed of the personal computer.
Alarm Display, history, amplifier data
Diagnostic Dig.ital I/0O, no motor rotation, total power-on .time, amplifier versio‘n info, motor information,
tuning data, absolute encoder data, automatic voltage control, Axis name setting.
Parameters Parameter list, turning, change list, detailed information

JOG operation, positioning operation, motor-less operation, Do forced output, program

Test operation .
operation.

Machine analyzer, gain search, machine simulation, robust disturbance compensation,
advanced gain search.

Advanced function

File operation Data read, save, delete, print

Others Automatic demo, help display
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(2) System configuration
(a) Components
To use this software, the following components are required in addition to the servo amplifier and servo
motor.

Equipment (Note 1) Description

IBM PC/AT compatible where the English version of Windows® 98, Windows® Me,
Windows® 2000 Professional, Windows® XP Professional, Windows® XP Home Edition,
Windows Vista® Home Basic, Windows Vista® Home Premium, Windows Vista® Business,
Windows Vista® Ultimate, Windows Vista® Enterprise operates

Pentium® 133MHz or more (Windows® 98, Windows® 2000 Professional)

Pentium® 150MHz or more (Windows® Me)

Pentium® 300MHz or more (Windows® XP Professional, Windows® XP Home Edition)
32-bit (x86) processor of 1GHz or higher (Windows Vista® Home Basic, Windows Vista®
Home Premium, Windows Vista® Business, Windows Vista® Ultimate, Windows Vista®
Enterprise)

24MB or more (Windows® 98)

32MB or more (Windows® Me, Windows® 2000 Professional)

128MB or more (Windows® XP Professional, Windows® XP Home Edition)

512MB or more (Windows Vista® Home Basic)

1GB or more (Windows Vista® Home Premium, Windows Vista® Business, Windows Vista®
Ultimate, Windows Vista® Enterprise)

oS

Processor
(Note 2, 3)
Personal computer

Memory

Hard Disk | 130MB or more of free space

Browser Internet Explorer 4.0 or more

One whose resolution is 1024 X 768 or more and that can provide a high color (16 bit) display.

Display )
Connectable with the above personal computer.
Keyboard Connectable with the above personal computer.
Mouse Connectable with the above personal computer.
Printer Connectable with the above personal computer.
USB cable MR-J3USBCBL3M

RS-422/232C conversion cable | DSV-CABV (Diatrend) is recommended.

Note 1. Windows and Windows Vista is the registered trademarks of Microsoft Corporation in the United States and other countries.
Pentium is the registered trademarks of Intel Corporation.

2. On some personal computers, MR Configurator may not run properly.

3. 64-bit Windows XP and 64-bit Windows Vista are not supported.
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(b) Connection with servo amplifier
1) For use of USB

Personal computer

Servo amplifier
USB cable To USB

MR-J3USBCBL3M connector

CN5 (Option) /

|
UI:IDD

2) For use of RS-422

Servo amplifier
Personal computer

RS-422/232C conversion cable
DSV-CABV To RS-232C
(Diatrend) connector

CN3
E—E%ﬁ
L]

L—u—”u—u'

3) For use of RS-422 to make multidrop connection

Servo amplifier

Servo amplifier Servo amplifier

Personal computer

IS
it
i

(Note 2) (Note 2) (Note 2)
] %H%'J (Note 1) %H%'J ((
RS-422/232C conversion cable )) (Note 3)

o0 RS-232C
DSV-CABV
& connector (Diatrend)

Note 1. Refer to section 13.1 for cable wiring.
2. The BMJ-8 (Hakko Electric Machine Works) is recommended as the branch connector.
3. The final axis must be terminated between RDP (pin No.3) and RDN (pin No.6) on the receiving side (servo amplifier) with a

1509 resistor.

12- 71



12. OPTIONS AND AUXILIARY EQUIPMENT

(c) To diagnose the trouble using diagnosis cable (MR-J3ACHECK)

POINT

- The amplifier diagnosis function can be used with the following software versions
of the servo amplifier.
Servo amplifier: Al or later
MR Configurator: Al or later
= Turn the power on after all connectors are connected.
Do not connect or disconnect connectors after the power is turned on. Otherwise
failure will be caused.

This cable is a diagnosis cable of the servo amplifier. The amplifier diagnosis function of MR
Configurator can be used when this cable is used.

Cable model

Application

MR-J3ACHECK

Amplifier diagnosis cable for MR Configurator.

Connection between the servo amplifier and servo motor is shown in the figure below.

Personal computer

To USB
connector  (Option)

USB cable
MR-J3USBCBL3M

Servo amplifier

! ==

)
_.[]:2)=
- a—

3)

@)
Z
=

b df—
(@)
O I;Ig v

DO
P
N

Cable model

1) For CN6 connector

2) For CN1 connector

3) For CN2 connector

MR-J3ACHECK

Housing: 51004-0300
Contact: 50011-8000

(Molex)

Plug: 10150-3000PE
Shell kit: 10350-52F0-008
(3M)

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(3M or equivalent)
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12.9 Battery unit MR-J3BAT

POINT

- Refer to appendix 7 and 8 for battery transportation and the new EU Battery
Directive.

(1) Purpose of use for MR-J3BAT
This battery is used to construct an absolute position detection system. Refer to section 14.3 for the fitting

method, etc.

(2) Year and month when MR-J3BAT is manufactured
Production year and month of the MR-J3BAT are indicated in a serial number on the rating plate of the
battery back face.
The year and month of manufacture are indicated by the last one digit of the year and 1 to 9, X(10), Y(11),
Z(12).
For October 2004, the Serial No. is like, "SERIALO4XOO0O0O0O0",

MELSERVO MR-J3BAT
3.6V,2000mAh

SERIAL O04XOOO0O0OO

)\ MITSUBISHI ELECTRIC CORPORATION
MADE IN JAPAN

The year and month of manufacture
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12.10 Heat sink outside mounting attachment (MR-J3ACN)

Use the heat sink outside mounting attachment to mount the heat generation area of the servo amplifier in the
outside of the control box to dissipate servo amplifier-generated heat to the outside of the box and reduce the
amount of heat generated in the box, thereby allowing a compact control box to be designed.

In the control box, machine a hole having the panel cut dimensions, fit the heat sink outside mounting
attachment to the servo amplifier with the fitting screws (4 screws supplied), and install the servo amplifier to
the control box.

The environment outside the control box when using the heat sink outside mounting attachment should be
within the range of the servo amplifier operating environment conditions.

The heat sink outside mounting attachment of MR-J3ACN can be used for MR-J3-11KA(4) to MR-J3-22KA(4).

(1) Panel cut dimensions

[Unit : mm]
% 4-M10 Screw
|
9 \
g‘ & ! &
2 |
< |
g}% ‘
of— ‘
§ Punched o
= héle =
’ |
|
|
n
s |
™ | [
o \ off—
236 3
255
270

/

Screw Attachment

(2 places)
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(3) Fitting method

f
Attachment J =

o

Servo ’
amplifier b s | %
° <

Fit using the

assembling Servo
Screws. amplifier | |2 IH HHH Control box
o = i1 .
ill/ ////
4
. , e
T~ g
Attachment  ~ J‘V//
a. Assembling the heat sink outside mounting attachment b. Installation to the control box
(4) Outline dimension drawing
[Unit: mm]
20
[ee}
N N o Panel
o - < < o
gl | ° -
< N O
e e s (R N A A —
| o -mmuuﬂuu'E ‘ [T
! B [ s I |
B o | seo (1M g |-
o 1 amplifier ‘ Attachmenté ol Servo amplifier |
] S WA
! L < | : ‘ \
H A
| | | ‘
! ‘mmm[l i
l s . —
@ 3 | — Panel
X 236 32— |
280 ) 155 105 Approx.11.5
hMc|>unt|ng Approx.260
ole
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12.11 Selection example of wires

POINT

* Wires indicated in this section are separated wires. When using a cable for power
line (U, V, and W) between the servo amplifier and servo motor, use a 600V grade
EP rubber insulated chloroprene sheath cab-tire cable (2PNCT). For selection of
cables, refer to appendix 6.

* To comply with the UL/CSA Standard, use the wires shown in appendix 10 for
wiring. To comply with other standards, use a wire that is complied with each
standard.

* Selection condition of wire size is as follows.

Construction condition: One wire is constructed in the air
Wire length: 30m or less

(1) Wires for power supply wiring

POINT

- Always use the 600V grade heat-resistant polyvinyl chloride insulated wire (HIV
wire) when using the HF-JP series servo motor.

The following diagram shows the wires used for wiring. Use the wires given in this section or equivalent.

1) Main circuit power supply lead 3) Motor power supply lead

Power supply Servo amplifier Servo motor

\ L i L U — u
I | I |
~ / E L — L2 \% — \%
— L3 (Note) W — W Motor
I | I |
2) Control power supply lead \LL‘ ] S S T S
r — L1
I |
8) Power regenerative T La1 4) Electromagnetic
converter lead brake lead = |- - - _______
v
R o
I |
7N\
N v B2 prake

Power regenerative l—i o
converter
. . N 7
Regenerative option .

N
a
Encoder cable

4) Regenerative option lead Cooling fan
Power supply

— BU
BV

H} Encoder
b\

6) Cooling fan lead Thermal

R

OHS1
OHS2

[N

;
7) Thermal

Note. There is no Ls for 1-phase 100 to 120VAC power supply.
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(&) When using the 600V Polyvinyl chloride insulated wire (IV wire)

Selection example of wire size when using IV wires is indicated below.

Table 12.1 Wire size selection example 1 (IV wire)

Wires [mm?] (Note 1, 4)
Servo amplifier 1) 3) 6) 7)
2) L - Laa 4HP-C 5)B1 - B2
Lislo-Ls-D u-v-w-@ BU - BV - BW| OHS1 - OHS2
MR-J3-10A(1)
MR-J3-20A(1)
MR-J3-40A(1) 1.25(AWG16)
MR-J3-60A 2(AWG14)
1.25(AWG16) 2(AWG14)
MR-J3-70A
MR-J3-100A
2(AWG14)
MR-J3-200A
MR-J3-350A | 3.5(AWG12) 3.5(AWG12)
MR-J3-500A
5.5(AWG10): a 5.5(AWG10): a | 2(AWG14): g
(Note 2) 1.25(AWG16):
MR-J3-700A h 2(AWG14) 1.25(AWG16)
8(AWGS): b 8(AWGS): b  |3.5(AWG12): a
(Note 2) (Note 3) (Note 3)
MR-J3-11KA
(Note 2) 14(AWGSH): ¢ 22(AWG4): d
5.5(AWG10): j | 1.25(AWG16)
MR-J3-15KA 1.25(AWG16):
22(AWG4): d 30(AWG2): e 2(AWG14) 1.25(AWG16)
(Note 2)
MR-J3-22KA 50(AWG1/0):
( ) 60(AWG2/0): f | 5.5(AWG10): k
(Note 2) f
MR-J3-60A4
1.25(AWG16)
MR-J3-100A4 | 2(AWG14) 1.25(AWG16) 2(AWG14)
MR-J3-200A4 2(AWG14)
MR-J3-350A4 | 2(AWG14): g 2(AWG14): g
MR-J3-500A4
1.25(AWG16):
(Note 2) 2(AWG14): g
5.5(AWG10): a|h 5.5(AWG10): a
MR-J3-700A4 2(AWG14) 1.25(AWG16)
(Note 2) (Note 3) (Note 3)
MR-J3-11KA4 .
8(AWGS): | 8(AWGS): | 3.5(AWG12): j
(Note 2)
MR-J3-15KA4 1.25(AWG16): .
(Note 2) 14(AWGS6): ¢ 22(AWG4): d | 5.5(AWG10): j 2(AWG14) 1.25(AWG16)
MR-J3-22KA4
14(AWG6): m 22(AWG4): n | 5.5(AWG10): k
(Note 2)

Note 1. Alphabets in the table indicate crimping tools. For crimping terminals and applicable tools, refer to (1) (c) in this section.

2. When connecting to the terminal block, be sure to use the screws which are provided with the terminal block.
3. For the servo motor with a cooling fan.
4. Wires are selected based on the highest rated current among combining servo motors.

Use wires 8) of the following sizes with the power regenerative converter (FR-RC-(H)).

Model Wires [mm?]
FR-RC-15K T4(AWGH)
FR-RC-30K T4(AWGH)
FR-RC-55K 22(AWG4)

FR-RC-H15K 14(AWG6)
FR-RC-H30K 14(AWG6)
FR-RC-HB5K T4(AWGH)
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(b) When using the 600V Grade heat-resistant polyvinyl chloride insulated wire (HIV wire)

POINT

- Refer to the table 12.3 when using the HF-JP series servo motor of 0.5k to 5kwW
with the 400% maximum torque setting.

Selection example of wire size when using HIV wires is indicated below. For the wire (8)) for power
regenerative converter (FR-RC-(H)), use the IV wire indicated in (1) (a) in this section.

Table 12.2 Wire size selection example 2 (HIV wire)

Wires [mm?] (Note 1, 4)
Servo amplifier 1) 3) 6) 7)
2) Lu - Lat 4HP-C 5)B1 - B2

Li-lz-Ls-@D u-v-w-@ BU - BV - BW | OHS1 - OHS2
MR-J3-10A(1)
MR-J3-20A(1)
MR-J3-40A(1) 1.25(AWG16)
MR-J3-60A 2(AWG14)

1.25(AWG16) 2(AWG14)

MR-J3-70A
MR-J3-100A 1.25(AWG16)
MR-J3-200A 2(AWG14)
MR-J3-350A |3.5(AWG12) 3.5(AWG12)
MR-J3-500A

5.5(AWG10): a 5.5(AWG10): a | 2(AWG14): g
(Note 2) 1.25(AWG16):
MR-J3-700A h 1.25(AWG16) |1.25(AWG16)

8(AWGS): b 8(AWGS8): b 2(AWG14): g
(Note 2) (Note 3) (Note 3)
MR-J3-11KA
(Note 2) 14(AWGS6): ¢ 14(AWGS6): ¢

3.5(AWG12): | | 1.25(AWG16)

MR-J3-15KA 1.25(AWG16):

22(AWG4): d 22(AWG4): d 1.25(AWG16) | 1.25(AWG16)
(Note 2)
MR-J3-22KA

38(AWG1): p 38(AWG1):p |5.5(AWG10): k
(Note 2)
MR-J3-60A4

1.25(AWG16)
MR-J3-100A4 | 2(AWG14) 1.25(AWG16) 2(AWG14)
MR-J3-200A4 2(AWG14)
MR-J3-350A4 | 2(AWG14): g 2(AWG14): g
MR-J3-500A4
1.25(AWG16): | 3.5(AWG12): a

(Note 2) 2(AWG14): g

3.5(AWG12): a | h
MR-J3-700A4 1.25(AWG16) |1.25(AWG16)

5.5(AWG10): a

(Note 2) (Note 3) (Note 3)
MR-J3-11KA4 .

5.5(AWG10): | 8(AWGS): | 2(AWG14): q
(Note 2)
MR-J3-15KA4 1.25(AWG16): .
(Note 2) 8(AWGS): | 14(AWGS6): ¢ | 3.5(AWG12): | 1.25(AWG16) |1.25(AWG16)
MR-J3-22KA4

14(AWG6): m 14(AWG6): m | 3.5(AWG12): k
(Note 2)

Note 1. Alphabets in the table indicate crimping tools. For crimping terminals and applicable tools, refer to (1) (c) in this section.
2. When connecting to the terminal block, be sure to use the screws which are provided with the terminal block.
3. For the servo motor with a cooling fan.
4. Wires are selected based on the highest rated current among combining servo motors.
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Table 12.3 Wire size selection example 3 (HIV wire) for the HF-JP series

with the 400% maximum torque setting

Wire [mm?] (Note 1)
HF-JPO .
servo motor | Serve amplifier 2 2)Lu- L 3 HP-C 5)B1- B2
L-le-Lls- @ S EVPRVRRVVN
53 MR-J3-100A
73 2(AWG14) 1.25(AWG16)
MR-J3-200A
103 1.25(AWG16) 2(AWG14)
153
203 MR-J3-350A | 3.5(AWG12) 2(AWG14)
MR-J3-500A
353 (Note 2) 5.5(AWG10): a 1.25(AWG16): 3.5(AWG12): a
' ' 2(AWG14): g
503 MR-J3-700A 8(AWGS): b n 5.5(AWG10): a 1.25(AWG16)
(Note 2) ' ' ) '
534 MR-J3-100A4
734 2(AWG14) 1.25(AWG16) | 2(AWG14)
MR-J3-200A4
1034 1.25(AWG16)
1534
MR-J3-350A4 | 2(AWG14): g
2034 2(AWG14): g
3534 ?:l\lF;th)s o 1.25(AWG16): 2AWG14): g
MR-J3.700A4 | >OAWGL2:a| '
5034 3.5(AWG12): a
(Note 2)

Note 1. Alphabets in the table indicate crimping tools. For crimping terminals and applicable tools, refer to (1) (c) in this

section.

2. When connecting to the terminal block, be sure to use the screws which are provided with the terminal block.

(c) Selection example of crimping terminals
Selection example of crimping terminals for the servo amplifier terminal box when using the wires
mentioned in (1) (a) and (b) in this section is indicated below.

Servo amplifier side crimping terminals
Symbol (N'ote.2) Applicable tool
Crimping ) Manufacturer
. Body Head Dice
terminal
a FVD5.5-4 YNT-1210S
(Note 1)b | 8-4NS YHT-8S
c FVD14-6 DH-122 - DH-112
YF-1-E-4 YNE-38
d FVD22-6 DH-123 - DH-113
YPT-60-21
(Note 1)e | 38-6 TD-124 - TD-112
YF-1- E-4 YET-60-1
(Note 1) f| R60-8 YPT-60-21 TD-125 - TD-113 | J Solderl
YF-1- E-4 YET-60-1 apan 9 eriess
Terminals
g FVD2-4
YNT-1614
h FVD2-M3
i FVD5.5-6
YNT-1210S
k FVD5.5-8
| FVD8-6 DH-121 - DH-111
m FVD14-8 YF-1-E-4 YNE-38 DH-122 - DH-112
n FVD22-8 DH-123 - DH-113
YPT-60-21
(Note 1) p[ R38-8 TD-124 - TD-112
YF-1 - E-4 YET-60-1
q FVD2-6 YNT-1614

Note 1. Coat the part of crimping with the insulation tube.
2. Some crimping terminals may not be mounted depending on the size. Make sure to use the
recommended ones or equivalent ones.
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(2) Wires for cables
When fabricating a cable, use the wire models given in the following table or equivalent.

Table 12.3 Wires for option cables

Characteristics of one core
Core Number Insulation | (Note 3)
T)g?iEaT)ng Model Le[nm%th size of Structure Cor.]dt”mr coating OD | Finishing Wire model
[mm? | Cores | wiresimm] regjnf”mce d[mm] | OD [mm]
[ ] (Note 1)
MR-J3ENCBLOM-A1-L (Note 3)
21010 [ AWG22 6, 7/0.26 53 1.2 7.1+£0.3 VS\./P 7/0.26 (AWG#22 or
MR-J3ENCBLOIM-AZ-L (3 pairs) or less equivalent)-3P
) e Ban-gi-shi-16823
MR-J3ENCBLLOIM-AL-H 6 56 (Note 3)
21010 [ AWG22 3 pai 70/0.08 | 1.2 7.1+0.3 | ETFE SVP 70/0.08 (AWG#22 or
MR-J3ENCBLOM-A2-H (3 pairs) oriess equivalent)-3P Ban-gi-shi-16824
MR-J3JCBLO3M-AL-L a 233 (Note 5)
0.3 AWG26 . 30/0.08 1.2 7.1%+0.3 | T/2464-1061/11 A-SB 4P X
MR-J3JCBLO3M-A2-L (4 pairs) or less 26AWG
4 65.7
0.3mm? ) 12/0.18 1.3 (Note 3)
(2 pairs) or less . N
2t0 10 2 >34 7.3 20276 composite 4-pair shielded
MR-EKCBLOM-L 0.08mm? ) 7/0.127 0.67 cable (A-TYPE)
(2 pairs) or less
. ) 12 63.6 .
20 " 30| 0.3mm . 12/0.18 1.2 8.2 UL20276 AWG#23 6pair(BLACK)
(6 pairs) or less
12 105
20 0.2mm? , 40/0.08 0.88 7.2 | (Note 3) A14B2343 6P
(6 pairs) or less
MR-EKCBLOM-H 00 12 105
0.2mm? _ 40/0.08 0.88 8.0 | (Note 3) J14B0238(0.2*7P)
50 (7 pairs) or less
Encoder
cable MR-J3JSCBLO3M-AL-L 8 145 (Note 3)
0.3 AWG26 4 pai 7/0.16 | 1.0 7.1£0.3 | VSVP 7/0.16 (Equivalent to
MR-J3JSCBLO3M-A2-L (4 pairs) oriess AWGH#26)-4P Ban-gi-shi-16822
6 53 (Note 3)
2t010 | AWG22 (3 pairs) 7/0.26 or less 1.2 7.1£0.3 | VSVP 7/0.26 (Equivalent to
MR-J3ENSCBLOM-L P AWG#22)-3P Ban-gi-shi-16823
(-S06) 12 63.3 (Note 3)
20 " 30 | AWG23 (6 pairs) 12/0.18 or Iéss 1.2 8.2+0.3 | 20276 VSVCAWGH#23 X 6P
P Ban-gi-shi-15038
6 56 (Note 3)
2t010 | AWG22 (3 pairs) 70/0.08 of less 12 7.1£0.3 | ETFE SVP 70/0.08 (Equivalent to
MR-J3ENSCBLOM-H P AWG#22)-3P Ban-gi-shi-16824
-S06 Note 3
( ) 20 to 12 105 ( _)
AWG24 . 40/0.08 0.88 7.2 ETFE " SVP 40/0.08mm X 6P
50 (6 pairs) or less .
Ban-gi-shi-15266
8 105
2to 10 0.2 ) 40/0.08 0.88 7.2 (Note 3) A14B2339 4P
(4 pairs) or less
12 105
MR-ENECBLOM-H 20 0.2 . 40/0.08 0.88 7.2 (Note 3) A14B2343 6P
(6 pairs) or less
30 to 14 105
2 40/0. . . N 14B02 2*TP
50 0 7 pairs) 0/0.08 | 0.88 8.0 (Note 3) J14B0238(0 )
MR-PWS1CBLOM-AL-L | 2to 10 21.8
AWG18 4 34/0.18 1.71 62+0.3 | HRZFEV-A(CL3) AWG18 4-cores
Mot MR-PWS1CBLOM-A2-L | 2to 10 or less
otor
MR-PWS1CBLOM-A1-H | 2to 10 | (Note 6)
29.1 Note 4
gswelr AWG19 4 150/0.08 or?ess 163 5.7+0.5 I(Rl\(/TtleS) A(CL3X) AWG19 4-cores
Camy MR-PWS1CBLOM-A2-H | 210 10 |0 75mm?)
MR-PWS2CBLO3M-A1-L 0.3 25.8 (Note 3, 7)
AWG19 4 30/0.18 1.64 -
MR-PWS2CBL0O3M-A2-L 0.3 or less J11B2330 UL 10125
MR-BKS1CBLOM-A1-L 210 10 34.6 (Note 4)
AWG20 2 21/0.18 1.35 4.7£0.1
MR-BKS1CBLOM-A2-L 210 10 or less HRZFEV-A(CL3) AWG20 2-cores
MR-BKS1CBLOM-A1-H | 2to 10 | (Note 6)
Motor brake AwG20 | 2 | 110008 | 399 137 | 45203 | RMFES-A(CL3X) AWG20 2-cores
cable MR-BKS1CBLOM-A2-H | 21010 (9 75mm?) or less
MR-BKS2CBLO3M-A1-L 0.3 2. N 7
AwG20 | 2 |1o0208| 20 | 142 ~ | Motes 7)
MR-BKS2CBLO3M-A2-L 0.3 or less J11B331 UL 10125
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Note 1. d is as shown below.

d

Conductor Insulation sheath

2. Purchase from Toa Electric Industry
3. Standard OD. Max. OD is about 10% greater.
4. Purchase from Taisei

5. Taiyo Electric Wire and Cable
6. These wire sizes assume that the UL-compliant wires are used at the wiring length of 10m.
7. These models consist with solid wires. Specify the color, separately.

12.12 No-fuse breakers, fuses, magnetic contactors

Always use one no-fuse breaker and one magnetic contactor with one servo amplifier. When using a fuse

instead of the no-fuse breaker, use the one having the specifications given in this section.

No-fuse breaker Fuse
Current (Note 2)
Servo amplifier Not using power ) Voltage (Note 1) Current Voltage Magnetic
factor improving L_Jsmg pF)wer factor AC Class [A] AC contactor
reactor improving reactor [V]
MR-J3-10A(1) 30A frame 5A 30A frame 5A 10
MR-J3-20A 30A frame 5A 30A frame 5A 10
MR-J3-20A1 30A frame 10A 30A frame 10A 15
MR-J3-40A 30A frame 10A 30A frame 5A 15 S-N10
MR-J3-60A
MR-J3-70A
MR-J3-100A 30A frame 15A 30A frame 10A 20
MR-J3-40A1 240V 300
MR-J3-200A 30A frame 20A 30A frame 15A 40 S-N18
MR-J3-350A 30A frame 30A 30A frame 30A 70 S-N20
MR-J3-500A 50A frame 50A 50A frame 40A 125 S-N35
MR-J3-700A 100A frame 75A 50A frame 50A 150 S-N50
MR-J3-11KA 100A frame 100A | 100A frame 75A T 200 S-N65
MR-J3-15KA 225A frame 125A | 100A frame 100A 250 S-N95
MR-J3-22KA 225A frame 175A | 225A frame 150A 350 S-N125
MR-J3-60A4 30A frame 5A 30A frame 5A 10
MR-J3-100A4 30A frame 10A 30A frame 10A 15 S-N10
MR-J3-200A4 30A frame 15A 30A frame 15A 25
MR-J3-350A4 30A frame 20A 30A frame 20A 35
MR-J3-500A4 30A frame 30A 30A frame 30A 600Y/347V 50 600 SN18
MR-J3-700A4 50A frame 40A 50A frame 30A 65 S-N20
MR-J3-11KA4 60A frame 60A 50A frame 50A 100 S-N25
MR-J3-15KA4 100A frame 75A 60A frame 60A 150 S-N35
MR-J3-22KA4 225A frame 125A | 100A frame 100A 175 S-N65

Note 1. When not using the servo amplifier as a UL/CSA Standard compliant product, K5 class fuse can be used.
2. Be sure to use a magnetic contactor with an operation delay time of 80ms or less. The operation delay time is the time interval
between current being applied to the coil until closure of contacts.
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12.13 Power factor improving DC reactor

POINT

* For the 100VAC power supply type (MR-J3-00A1), the power factor improving DC
reactor cannot be used.

The power factor improving DC reactor increases the form factor of the servo amplifier's input current to
improve the power factor. It can decrease the power supply capacity. As compared to the power factor
improving AC reactor (FR-BAL-(H)), it can decrease the loss. The input power factor is improved to about
95%.

It is also effective to reduce the input side harmonics.

When connecting the power factor improving DC reactor to the servo amplifier, always disconnect P; and P,
(For 11k to 22kW, disconnect P, and P). If it remains connected, the effect of the power factor improving DC
reactor is not produced.

When used, the power factor improving DC reactor generates heat. To release heat, therefore, leave a 10cm
or more clearance at each of the top and bottom, and a 5cm or more clearance on each side.

Rating plate  Terminal box - screw size G Rating plate (Note 1)Terminal cover

¥

Screw size G
A

lﬁ I\ Servo amplifier

O\ FR-BEL-(H)

5m or less

= | Servo amplifier
FR-BEL-(H)

5m or less

\
)

Corless

i
®

l I
T
Ny
I —— IR
A or less | B or less

C or less

) 2-F x L notch o
IEEi A or less ») B or less
F, Mounting leg 2-F x L notch|
=
L’l_‘_ i Mounting leg
Fig. 12.1 Fig. 12.2

Note 1. Since the terminal cover is supplied, attach it after connecting a wire.
2. When using power factor improving DC reactor, disconnect P1 and Po.
3. When 11k to 22kW, "P2" becomes "P", respectively.
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_Power_factor : Dimensions [mm] . )
Servo amplifier 'm"{;’;'gt‘grDC g:\t/vi?]z Ale|lc|o|lel|lFrF|L]|a|H srow Sise [Itﬂga(‘ﬁf)] [mm\z/\]ll(rl?lote)
MR-J3-10A - 20A | FR-BEL-0.4K 110 | 50 | 94 | 1.6 | 95 | 6 | 12 |M35| 25 M5 0.5(1.10)
MR-J3-40A | FR-BEL-0.75K 120 | 53 | 102 | 16 | 105 | 6 | 12 | M4 | 25 M5 0.7(1.54)
MR-J3-60A - 70A| FR-BEL-15K 130 | 65 | 110 | 16 | 115 | 6 | 12 | M4 | 30 M5 1.1(2.43) | 2(AWG14)
MR-J3-100A | FRBEL22K |Fug.121| 130 | 65 | 110 | 16 | 115 | 6 | 12 | M4 | 30 M5 1.2(2.65)
MR-J3-200A | FR-BEL3.7K 150 | 75 | 102 | 20 | 135 | 6 | 12 | M4 | 40 M5 1.7(3.75)
MR-J3-350A | FR-BEL-7.5K 150 | 75 | 126 | 20 | 135 | 6 | 12 | M5 | 40 M5 2.3(5.07) | 3.5(AWG12)
MR-J3500A | FR-BEL-11K 170 | 93 | 132 | 23 | 155 | 6 | 14 | M5 | 50 M5 3.1(6.83) | 5.5(AWG10)
MR-J3-700A 8(AWGS)

FR-BEL-15K 170 | 93 | 170 | 23 | 155 | 6 | 14 | M8 | 56 M5 3.8(8.38)
MR-J3-11KA g, 122 22(AWG4)
MR-J3-15KA | FR-BEL-22K 185 | 119 | 182 | 26 | 165 | 7 | 15 | M8 | 70 M6 | 5.4(11.91) | 30(AWG2)
MR-J3-22KA | FR-BEL-30K 185 | 119 | 201 | 26 | 165 | 7 | 15 | M8 | 70 M6 | 6.7(14.77) | 60(AWG2/0)
MR-J3-60A4 | FR-BEL-HL5K 130 | 63 | 89 | 16 | 115 | 6 | 12 |M35| 32 M5 0.9(1.98)
MR-J3-100A4 | FR-BEL-H2.2K 130 | 63 | 101 | 16 | 115 | 6 | 12 |M35| 32 M5 112439 |, o1
MR-J3-200A4 | FR-BEL-H3.7K | Fig.12.1| 150 | 75 | 102 | 2 | 135 | 6 | 12 | M4 | 40 M5 1.7(3.75)
MR-J3-350A4 | FR-BEL-H7.5K 150 | 75 | 124 | 2 | 135 | 6 | 12 | M4 | 40 M5 2.3(5.07)
MR-J3-500A4 | FR-BEL-H11K 170 | 93 | 132 | 23 | 155 | 6 | 14 | M5 | 50 M5 3.1(6.83) | 5.5(AWG10)
MR-J3-700A4

FR-BEL-H15K 170 | 93 | 160 | 23 | 155 | 6 | 14 | ms | 56 M5 3.7(8.16) | 8(AWGS)
MR-J3-11KA4 g, 122
MR-J3-15KA4 | FR-BEL-H22K 185 | 119 | 171 | 26 | 165 | 7 | 15 | M6 | 70 we [soutoa) [ ..o
MR-J3-22KA4 | FR-BEL-H30K 185 | 119 | 189 | 2.6 | 165 | 7 | 15 | Ms | 70 M6 | 6.7(14.77)

Note. Selection condition of wire size is as follows.
Wire type: 600V Polyvinyl chloride insulated wire (IV wire)
Construction condition: One wire is constructed in the air
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12.14 Power factor improving reactors

The power factor improving reactors improve the phase factor by increasing the form factor of servo amplifier's
input current.

It can reduce the power capacity.

The input power factor is improved to be about 90%. For use with a 1-phase power supply, it may be slightly
lower than 90%.

In addition, it reduces the higher harmonic of input side.

When using power factor improving AC reactors for two or more servo amplifiers, be sure to connect a power
factor improving AC reactor to each servo amplifier.

If using only one power factor improving AC reactor, enough improvement effect of phase factor cannot be
obtained unless all servo amplifiers are operated.

[TTTTT1
o
3-phase
200 to 230VAC
—X

Servo amplifier
MR-J3-0IA(4)

or
-|u-’| 3-phase
T 380 to 480VAC—X »—9
| I I | [ ] Servo amplifier
w MR-J3-00A
- 33-0

| |
L w J LLJ (Note) H(ﬁ—owlc _____

' ' Installation screw 1-phase |
X 200to 230VAC——X . ———
N\ N[
|
IS ||
)T JU Servo amplifier
C_I W1 MR-J3-00A1
NFB.  MC Rr----
1-phase —X =

_____

Note. For the 1-phase 200 to 230VAC power supply, Connect the
power supply to L;, L, and leave L3 open.
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e I e - B I
MR-J3-10A - 20A - 10AL | FR-BAL0O4K | 135 | 120 | 115 59 | 455 | 15 M4 M35 2.0 (4.41)
MR-J3-40A - 20A1 FRBAL-O75K | 135 | 120 | 115 69 | 573 | 75 M4 M35 2.8 (6.17)
MR-J3-60A - 70A - 40AL | FRBALL5K | 160 | 145 | 140 71 | 5% | 75 M4 M35 3.7 (8.16)
MR-J3-100A FRBAL22K | 160 | 145 | 140 o1 | 75% | 75 M4 M35 | 56(12.35)
MR-J3-200A FRBAL37K | 220 | 200 | 192 9 | 70% | 10 M5 M4 8.5 (18.74)
MR-J3-350A FRBAL-75K | 220 | 200 | 104 | 120 |100% | 10 M5 M5 145 (31.97)
MR-J3-500A FRBAL-IIK | 280 | 255 | 220 | 135 | 100% | 125 M6 M6 19 (41.89)
MR 33 700A FR-BAL-ISK | 205 | 270 | 275 | 133 |110% | 125 M6 M6 27 (59.53)
MR-J3-11KA
MR-J3-15KA FRBAL-22K | 200 | 240 | 301 | 109 | 17045 | 25 M8 M8 35 (77.16)
MR-J3-22KA FRBAL-30K | 200 | 240 | 301 | 219 | 19035 | 25 M8 M8 43 (94.80)
MR-J3-60A4 FRBAL-HISK| 160 | 145 | 140 87 | 705 | 75 M4 M35 | 53(1168)
MR-J3-100A4 FRBAL-H22K | 160 | 145 | 140 o1 | 75% | 75 M4 M35 | 59(13.01)
MR-J3-200A4 FRBALH37K | 220 | 200 | 190 90 | 70% | 10 M5 M35 | 85(18.74)
MR-J3-350A4 FRBAL-H75K| 220 | 200 | 192 | 120 | 1005 | 10 M5 M4 14 (30.87)
MR-J3-500A4 FRBAL-HLIK | 280 | 255 | 226 | 130 | 100:5 | 125 M6 M5 185 (40.79)
MR-J3-700A4

FRBAL-HISK | 205 | 270 | 244 | 130 | 110:5 | 125 M6 Ms 27 (59.53)
MR-J3-11KA4
MR-J3-15KA4 FR-BAL-H22K | 200 | 240 | 260 | 199 | 17045 | 25 M8 Ve Approx.35
(Approx.77.16)
MR-J3-22KA4 FR-BAL-H30K | 200 | 240 | 200 | 219 | 19045 | 25 M8 M8 Approx.43
(Approx.94.80)

12.15 Relays (recommended)

The following relays should be used with the interfaces.

Interface

Selection example

(interface DI-1)

Relay used for digital input command signals

To prevent defective contacts , use a relay for small signal
(twin contacts).
(Ex.) Omron : type G2A , MY

Relay used for digital output signals (interface DO-1)

Small relay with 12VDC or 24VDC of rated current 40mA or
less
(Ex.) Omron : type MY
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12.16 Surge absorbers (recommended)

A surge absorber is required for the electromagnetic brake. Use the following surge absorber or equivalent.
When using the surge absorber, perform insulation beforehand to prevent short-circuit.

Maximum rating Static
L o Maximum capacity Varistor voltage
Permissible circuit Surge Energy Rated - .
. ) . ; limit voltage (reference rating (range) V1ImA
voltage immunity | immunity power
value)
AC[Vma] | DC[V] [A] Ul W] [A] vi [pF] v
(Note) 220
140 180 ) 5 0.4 25 360 300
500/time (198 to 242)
Note. 1 time = 8 x 20us
[Unit: mm]
135 4.7+1.0 (Example) ERZV10D221 (Panasonic)

"_' M TNR-10V221K (Nippon chemi-con)

Outline drawing [mm]
(ERZ-C10DK221)

3.0 or less

30.0 or more

L

12.17 Noise reduction techniques

Noises are classified into external noises which enter the servo amplifier to cause it to malfunction and those
radiated by the servo amplifier to cause peripheral devices to malfunction. Since the servo amplifier is an
electronic device which handles small signals, the following general noise reduction techniques are required.
Also, the servo amplifier can be a source of noise as its outputs are chopped by high carrier frequencies. If
peripheral devices malfunction due to noises produced by the servo amplifier, noise suppression measures
must be taken. The measures will vary slightly with the routes of noise transmission.

(1) Noise reduction techniques
(a) General reduction techniques
* Avoid laying power lines (input and output cables) and signal cables side by side or do not bundle
them together. Separate power lines from signal cables.
- Use shielded, twisted pair cables for connection with the encoder and for control signal transmission,
and connect the shield to the SD terminal.
- Ground the servo amplifier, servo motor, etc. together at one point (refer to section 3.12).

(b) Reduction techniques for external noises that cause the servo amplifier to malfunction

If there are noise sources (such as a magnetic contactor, an electromagnetic brake, and many relays

which make a large amount of noise) near the servo amplifier and the servo amplifier may malfunction,

the following countermeasures are required.

= Provide surge absorbers on the noise sources to suppress noises.

= Attach data line filters to the signal cables.

- Ground the shields of the encoder connecting cable and the control signal cables with cable clamp
fittings.

- Although a surge absorber is built into the servo amplifier, to protect the servo amplifier and other
equipment against large exogenous noise and lightning surge, attaching a varistor to the power input
section of the equipment is recommended.
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(c) Techniques for noises radiated by the servo amplifier that cause peripheral devices to malfunction
Noises produced by the servo amplifier are classified into those radiated from the cables connected to
the servo amplifier and its main circuits (input and output circuits), those induced electromagnetically or
statically by the signal cables of the peripheral devices located near the main circuit cables, and those
transmitted through the power supply cables.

Noises produced
by servo amplifier

(Noises transmitted \

T T,

i

Kin the air

Magnetic induction
noise

Noises transmitted

Noise radiated directly
from servo amplifier

Noise radiated from the
power supply cable

Noise radiated from
servo motor cable

-Routes 4) and 5)

through electric
channels

Static induction
noise -

Noise transmitted through
power supply cable

Noise sneaking from
grounding cable due to
leakage current

A

Instrument

Receiver

Servo motor
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12. OPTIONS AND AUXILIARY EQUIPMENT

Noise transmission route

Suppression technigues

1) 2) 3)

When measuring instruments, receivers, sensors, etc. which handle weak signals and may malfunction

due to noise and/or their signal cables are contained in a control box together with the servo amplifier or

run near the servo amplifier, such devices may malfunction due to noises transmitted through the air. The

following techniques are required.

1. Provide maximum clearance between easily affected devices and the servo amplifier.

2. Provide maximum clearance between easily affected signal cables and the 1/O cables of the servo
amplifier.

3. Avoid laying the power lines (Input cables of the servo amplifier) and signal cables side by side or
bundling them together.

4. Insert a line noise filter to the 1/0O cables or a radio noise filter on the input line.

5. Use shielded wires for signal and power cables or put cables in separate metal conduits.

4) 5) 6)

When the power lines and the signal cables are laid side by side or bundled together, magnetic

induction noise and static induction noise will be transmitted through the signal cables and malfunction

may occur. The following techniques are required.

1. Provide maximum clearance between easily affected devices and the servo amplifier.

2. Provide maximum clearance between easily affected signal cables and the 1/O cables of the servo
amplifier.

3. Avoid laying the power lines (/O cables of the servo amplifier) and signal cables side by side or
bundling them together.

4. Use shielded wires for signal and power cables or put the cables in separate metal conduits.

7

When the power supply of peripheral devices is connected to the power supply of the servo amplifier
system, noises produced by the servo amplifier may be transmitted back through the power supply
cable and the devices may malfunction. The following techniques are required.

1. Insert the radio noise filter (FR-BIF-(H)) on the power cables (Input cables) of the servo amplifier.
2. Insert the line noise filter (FR-BSFO01 * FR-BLF) on the power cables of the servo amplifier.

8)

When the cables of peripheral devices are connected to the servo amplifier to make a closed loop
circuit, leakage current may flow to malfunction the peripheral devices. If so, malfunction may be
prevented by disconnecting the grounding cable of the peripheral device.

(2) Noise reduction products
(a) Data line filter (Recommended)
Noise can be prevented by installing a data line filter onto the encoder cable, etc.
For example, the ZCAT3035-1330 of TDK and the ESD-SR-250 of NEC TOKIN make are available as

data line filters.

As a reference example, the impedance specifications of the ZCAT3035-1330 (TDK) are indicated

below.

This impedances is reference values and not guaranteed values.

Impedance [Q] [Unit: mm]
10 to 100MHz 100 to 500MHz
80 150 3941 Loop for fixing the

cable band -
3
=
©

..... Y

: H

g[G5 2

AT % ©

— ® —1 S Ty

Product name Lot number

Outline drawing (ZCAT3035-1330)
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(b) Surge killer
The recommended surge killer for installation to an AC relay, AC valve or the like near the servo
amplifier is shown below. Use this product or equivalent.

O

|
AR e
Relay

Surge k|IIer B

Surge killer

This distance should be short
(within 20cm).

(Ex.) CR-50500
(OKAYA Electric Industries Co., Ltd.)

Rated c R Outline drawing [Unit: mm]
\fga?/e [MF£20%] | [Q2%£30%] Test voltage AC [V] Band (clear) 1541 AWG18 Twisted wire ‘.ﬁ
V] Soldered — f 636
- - g ]
Between terminals: . ¥ CRZO I = g
50 625VAC 50/60Hz 60s + <L . l = le 5 e
250 0.5 w2w) Between terminal and 300mim | 48 +15 |, 300mim 161 L

case: 2,000VAC (18.5+ S)max.
50/60Hz 60s

Note that a diode should be installed to a DC relay, DC valve or the like. + -
Maximum voltage: Not less than 4 times the drive voltage of the relay or the like 9
Maximum current: Not less than twice the drive current of the relay or the like =

(c) Cable clamp fitting (AERSBAN-CISET)
Generally, the earth of the shielded cable may only be connected to the connector's SD terminal.
However, the effect can be increased by directly connecting the cable to an earth plate as shown below.
Install the earth plate near the servo amplifier for the encoder cable. Peel part of the cable sheath to
expose the external conductor, and press that part against the earth plate with the cable clamp. If the
cable is thin, clamp several cables in a bunch.
The clamp comes as a set with the earth plate.

[Unit: mm]
|
T
OH®
Cable
Cable clamp l
(A,B) Earth plate
- — X
Strip the cable sheath of 0 HI
the clamped area. cutter -t ¢ T =4
/ it i \
........ ] | ]
6 : cable (g External conductor

Clamp section diagram
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= Outline drawing

[Unit: mm]
Earth plate Clamp section diagram

2-¢5 hole 175

installation hole F—"

T T I
v = :j 2
1 ! ™
1
. :’ L L or less 10
''''' = & ™=
[82]
9 ol <
a | L A 4
o [ | I - T:f#
C")" I : C;ro £ ;o
s | === 5
~ 1 -(%} X v v L:L—| N
(Note)M4 screw 6 » 22
35 R
. E
- E
Note. Screw hole for grounding. Connect it to the earth plate of the control box.
Type A B C Accessory fittings Clamp fitting L
AERSBAN-DSET 100 86 30 clamp A: 2pcs. A 70
AERSBAN-ESET 70 56 clamp B: 1pc. B 45
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(d) Line noise filter (FR-BSF01, FR-BLF)
This filter is effective in suppressing noises radiated from the power supply side and output side of the

servo amplifier and also in suppressing high-frequency leakage current (zero-phase current) especially
within 0.5M to 5MHz band.

Connection diagram Outline drawing [Unit: mm]
Use the line noise filters for wires of the main power supply FR-BSFOL1 (for wire size 3.5mm? (AWG12) or less)
(L1 * L2 * Ls) and of the servo motor power supply (U * V * W). - Approx.110
Pass all wires through the line noise filter an equal number of D 95+0.5 N 2-¢5
times in the same direction. For the main power supply, the effect 2 |‘ '|
of the filter rises as the number of passes increases, but % I:@ ’@Lr
generally four passes would be appropriate. For the motor power a T oot
supply, passes must be four times or less. Do not pass the 2 Approx.65

grounding (earth) wire through the filter, or the effect of the filter ¢33
will drop. Wind the wires by passing through the filter to satisfy
the required number of passes as shown in Example 1. If the
wires are too thick to wind, use two or more filters to have the
required number of passes as shown in Example 2. Place the
line noise filters as close to the servo amplifier as possible for
their best performance.

Approx.65 [11.25+0.5

Example 1 NEB MC
—X

O] Servo amplifier — P
X_—<_— — FR-BLF(for wire size 5.5mm~ (AWG10) or more)
Power __ ! ! —
supply 7 =T 15 o7
Line noise = w© : ; = 4
flter o a1 [ 9]
= 130
(Number of turns: 4) 85
Example 2 g I 1
Power | Servo amplifier 2 0 [ ]
supply ‘ L
—X | |
Line noise L2 o | L 160 =|
filter Ls o le 180 l
&

Two filters are used
(Total number of turns: 4)
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(e) Radio noise filter (FR-BIF-(H))

This filter is effective in suppressing noises radiated from the power supply side of the servo amplifier

especially in 10MHz and lower radio frequency bands. The FR-BIF-(H) is designed for the input only.
200V class: FR-BIF

400V class: FR-BIF-H

Connection diagram Qutline drawing (Unit: mm)
Make the connection wires as short as possible. Leakage current: 4mA
Grounding is always required. When using the FR-BIF with a Red White Blue Green
single-phase power supply, always insulate the wires that are not 8 n
used for wiring. : =
o
- MR-J3-350A or less, MR-J3-200A4 or less g ‘ ‘
Terminal < f I
block Servo amplifier 29
NFB MC . @5
= - = a hole
Power __ | ! Ly ‘ N
supply =7 e I <
—X Ls i % :t
— @ l 58 ool 7
£ 44
Radio noise
filter

* MR-J3-500A or more, MR-J3-350A4 or more

Servo amplifier

Radio noise
filter
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(f) Varistors for input power supply (Recommended)
Varistors are effective to prevent exogenous noise and lightning surge from entering the servo amplifier.
When using a varistor, connect it between each phase of the input power supply of the equipment. For
varistors, the TND20V-431K, TND20V-471K and TND20V-102K, manufactured by NIPPON CHEMI-
CON, are recommended. For detailed specification and usage of the varistors, refer to the manufacturer

catalog.
Maximum rating Static .
. . . Varistor voltage
Power . - Rated | Maximum limit| capacity )
. Permissible circuit | Surge current | Energy rating (range)
supply Varistor . . . . pulse voltage (reference
voltage immunity immunity VImA
voltage power value)
AC [Vms]| DC [V] 8/20us [A] 2ms [J] [W] [A] [V] [pF] V]
100V class | TND20V-431K 275 350 10000/1 time 195 710 1300 430(387 to 473)
200V class [ TND20V-471K 300 385 7000/2 time 215 10 100 775 1200 470(423 to 517)
750071 time '
400V class | TND20V-102K 625 825 ) 400 1650 500 1000(900 to 1100)
6500/2 time
Unit: mm
D H T E Note)L | @d w
D T Model ( ) )
"—" Max. Max. Max. +1.0 min. +0.05 | *1.0
TND20V-431K 6.4 3.3
- 215 | 245
TND20V-471K 6.6 3.5 20 0.8 10.0
TND20V-102K 22.5 25.5 9.5 6.4
/ Note. For special purpose items for lead length (L), contact the manufacturer.
W E
-]

¢od

12
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12.18 Leakage current breaker

(1) Selection method
High-frequency chopper currents controlled by pulse width modulation flow in the AC servo circuits.
Leakage currents containing harmonic contents are larger than those of the motor which is run with a
commercial power supply.
Select a leakage current breaker according to the following formula, and ground the servo amplifier, servo
motor, etc. securely.
Make the input and output cables as short as possible, and also make the grounding cable as long as
possible (about 30cm) to minimize leakage currents.

Rated sensitivity current=10 - {lg1+Ign+Iga+K - (1924+1gm)} [MA]....ccereerereririieieeeeeeeeeee (12.1)
Cable K: Constant considering the harmonic contents
NV Noise filter Leakage current break(.er __
Servo | Cable Type Mitsubishi K
amplifier products
l NV-SP
L L 1 v 1 Models provided with NV-SW
@1 Ién Iéa Ig_2 Ig_m harmonic and surge NV-CP 1
reduction techniques NV-CW
NV-L
BV-C1
General models NFB 3
NV-L

Igl :Leakage current on the electric channel from the leakage current breaker to the input terminals of the
servo amplifier (Found from Fig. 12.3.)

Ig2 : Leakage current on the electric channel from the output terminals of the servo amplifier to the servo
motor (Found from Fig. 12.3.)

Ign : Leakage current when a filter is connected to the input side (4.4mA per one FR-BIF-(H))

Iga : Leakage current of the servo amplifier (Found from Table 12.5.)

Igm : Leakage current of the servo motor (Found from Table 12.4.)

120 120
. 100 - 100
5 3
S 80 £ 80
o / (8]
% 60 = 7l % 60
IS o ]
= e 2
© 40 o § 40
L1
mAl o MA] 59
0 - s . 0 - 138 100
2 35 81422 3880150 2 5514 38 100
55 3060 100 35 8 22 60 150
30 80
Cable size [mm?] Cable size [mm?]
a. 200V class b. 400V class

Fig. 12.3 Leakage current example (lg1, 1g2) for CV cable run in metal conduit
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Table 12.4 Servo motor’s leakage current example (Igm) Table 12.5 Servo amplifier's leakage current example (Iga)
Servo motor power Leakage current Servo amplifier capacity Leakage current
[KW] [MA] [kW] [MA]
0.05to 1 0.1 0.1t0 0.6 0.1
2 0.2 0.75 to 3.5 (Note) 0.15
3.5 0.3 5-7 2
5 0.5 11+ 15 5.5
0.7 22 7
11 1.0 Note. For the 3.5kW of 400V class, leakage current is 2mA,
15 1.3 which is the same as for 5kW and 7kW.
22 2.3

Table 12.6 Leakage circuit breaker selection example

" Rated sensitivity current of
Servo amplifier o
leakage circuit breaker [mA]

MR-J3-10A to MR-J3-350A

MR-J3-10A1 to MR-J3-40A1 15
MR-J3-60A4 to MR-J3-350A4
MR-J3-500A(4) 30
MR-J3-700A(4) 50
MR-J3-11KA(4) to MR-J3-22KA(4) 100

(2) Selection example
Indicated below is an example of selecting a leakage current breaker under the following conditions.

2mm?2x 5m 2mm2x 5m
NV
—x ! Servo amplifier Servo motor
MR-J3-40A HF-KP43
lgl lga Ig2 lgm

Use a leakage current breaker generally available.
Find the terms of Equation (12.1) from the diagram.

5

Igl=20" m =0.1 [mA]
g2 =20+ —2— = 0.1 [mA]
1000

Ign=0 (not used)

lga=0.1 [MA]

Igm=0.1 [mA]

Insert these values in Equation (12.1).

Ig=>10-{0.1+0+0.1+1- (0.1+0.1)}
>4.0 [mA]

According to the result of calculation, use a leakage current breaker having the rated sensitivity current (1g)
of 4.0[mA] or more. A leakage current breaker having Ig of 15[mA] is used with the NV-SP/SW/CP/CW/HW
series.
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12.19 EMC filter (recommended)

For compliance with the EMC directive of the IEC/EN Standard, it is recommended to use the following filter.
Some EMC filters are large in leakage current.

(1) Combination with the servo amplifier

" Recommended filter (Soshin Electric)
Servo amplifier Mass [kg]([Ib])
Model Leakage current [mA]

MR-J3-10A to MR-J3-100A

(Note) HF3010A-UN 3(6.61)
MR-J3-10A1 to MR-J3-40A1 5
MR-J3-250A * MR-J3-350A (Note) HF3030A-UN 5.5(12.13)
MR-J3-500A * MR-J3-700A (Note) HF3040A-UN 1.5 6.0 (13.23)
MR-J3-11KA to MR-J3-22KA (Note) HF3100A-UN 6.5 15 (33.07)
MR-J3-60A4 to MR-J3-100A4 TF3005C-TX 6(13.23)
MR-J3-200A4 * MR-J3-700A4 TF3020C-TX '
MR-J3-11KA4 TF3030C-TX 55 7.5(16.54)
MR-J3-15KA4 TF3040C-TX

12.5(27.56)
MR-J3-22KA4 TF3060C-TX
Note. A surge protector is separately required to use any of these EMC filters.
(2) Connection example
EMC filter Servo amplifier
NFB
el L
(Note 1) |
Power supply p [ L

2 Surge protector 1
(RAV-781BYZ-2)
3 (OKAYA Electric Industries Co., Ltd.)

> ﬁ 1 (Note 2)
7

(Note 2)

3 | Surge protector 2

(RAV-781BXZ-4)

(OKAYA Electric Industries Co., Ltd.)

|||—(®I\)

Note 1. For 1-phase 200 to 230VAC power supply, connect the power supply to L1, L2
and leave Ls open.
There is no Ls for 1-phase 100 to 120VAC power supply. Refer to section 1.3 for
the power supply specification.
2. The example is when a surge protector is connected.
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12. OPTIONS AND AUXILIARY EQUIPMENT

(3) Outline drawing
(a) EMC filter

HF3010A-UN
[Unit: mm]
3-M4 | 3-M4 M4
[
s —D ! ’r_‘
== | 3
l = = + <+3|
- = = | = ha
D ——D | @
i Approx.41
258+ 4 R 6544
273+ 2
. 288+ 4
300+ 5
|
X ' u
|
HF3030A-UN = HF-3040A-UN
6-K
0 T — {
‘ 3-L
— . 7
- EGE — 1
< -
| @
& ¢ o , ¥
C=*1 C=*1 « = >
B+2 | H+2 R
A£5
Dimensions [mm]
Model
A B C D E F G H J K L M
HF3030A-UN 260 210 85 155 140 125 44 140 70 R3.25, | M5 M4
HF3040A-UN 260 210 85 155 140 125 44 140 70 |length8| M5 M4
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HF3100A-UN
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: E.M“:; D
i o {1
B ﬂHUﬂHHUHHHﬂHﬂﬂﬂHﬂﬂﬂﬂﬂgﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
‘ 3834;1 M6
‘ 40015 |
l ;
m @ﬂﬂ[]HHHﬂﬂﬂﬂﬂHUUUHﬂﬂHﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
IS oo A T
} A Wy
i
TF3005C-TX - TX3020C-TX - TF3030C-TX
[Unit: mm]
3-M4 6-R3.25 length8 M4 M4 3-M4 M4
% 0 O O ]
o 10| S g o . E
[ 1| L _J @P
O O O ]
1001 1001 Approx67.5
290+2 150+2
30815 Approx.160
33215 17045
==
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TF3040C-TX - TF3060C-TX

[Unit: mm]
3-M6 8-M M4 M4 3-M6 M6
N~ x-
= O O o o ]
(o]
B' r——1
Q. | |
<‘ h i] I I @
| |
N3 :l(@ ~ o I 1
N o © © Al A Lo
ml; & @ O w| | |
— | |
[1 |®) I N
Gl N
IN O O @) O 7
D+1 D+1 D+1 L
Ct2 K+2
Bt5 J
A5 H+5
C N
L o _______.
[ )
Dimensions [mm]
Model
A B C D E F G H J K L M
TF3040C-TX R3.25
438 | 412 | 390 | 100 | 175 | 160 | 145 | 200 | Approx.190 | 180 | Approx.91.5 | length 8
TF3060C-TX (M6)
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(b) Surge protector

RAV-781BYZ-2 [Unit: mm]
1) 2 3
al ¢ Black¢Black Black
$4.2+0.2 & g ﬁ ﬁ
: i ]
—
O O O H S
&
N R R gor s UL-1015AWG16
o
S
o 0
: o
: !
N <
[ 111
41+1.0
RAV-781BXZ-4 [Unit: mm]
0o
$4.2%0.2 w8
: 5 N\ .
°
—
O 00O H
&
N AR 8; N UL-1015AWG16
¢ g5
/ o
/ S
7
0
E 7
1 5
& <
111
41+1.0
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13. COMMUNICATION FUNCTION

13. COMMUNICATION FUNCTION

POINT

- The USB communication function (CN5 connector) and the RS-422
communication function (CN3 connector) are mutually exclusive functions. They
cannot be used simultaneously.

Using the serial communication function of RS-422, this servo amplifier enables servo operation, parameter
change, monitor function, etc.

13.1 Configuration

(1) Single axis
Operate the single-axis servo amplifier. It is recommended to use the following cable.

Servo amplifier

Personal computer -

a0
10m or less
le >

|‘ g U
CN3
_r‘ D

RS-422/232C conversion cable :E

To RS-232C DSV-CABV(Diatrend)

connector }

=

(2) Multidrop connection
(a) Diagrammatic sketch
Up to 32 axes of servo amplifiers from stations 0 to 31 can be operated on the same bus.

Servo amplifier Servo amplifier Servo amplifier

Personal computer

(Note 1)

= 72 X

)) (Note 2)

(Note 1) (Note 1)

— 1]
L] RS-422/232C conversion cable

To RS-232C  DSV-CABV (Diatrend)
@ connector

Note 1. The BMJ-8 (Hakko Electric Machine Works) is recommended as the branch connector.
2. The final axis must be terminated between RDP (pin No.3) and RDN (pin No.6) on the receiving side (servo amplifier) with a
150Q resistor.
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13. COMMUNICATION FUNCTION

(b) Cable connection diagram
Wire the cables as shown below.

(Note 3) 30m or less

»l

(Note 8)

Note 1.

(Note 1)

Axis 1 servo amplifier

CN3 connector

(Note 1)
Axis 2 servo amplifier
CN3 connector

»

(Note 1, 7)

AXxis n servo

amplifier

CN3 connector
(RJ45 connector)

(Note 6) Branch connector

Plug: TM10P-88P
Connection tool: CL250-0228-1

n

150Q resistor.

© N O U AW

Recommended connector (Hirose Electric)

(Note 6) Branch connector

. The overall length is 30m or less in low-noise environment.

13- 2

(RJ45 connector) (RJ45 connector)
(Note 4, 5) TG (Note 4, 5) ERire (Note 4, 5) EN

2 | P5D 2 | P5D 2

3 |RDP 3 |RDP 3

4 | SDN 4 | SDN 4

5 | SDP 5 | SDP 5

6 | RDN 6 |RDN 6

7 |LG 7 |LG 7

| 8 INC | 8 |[NC 1 8
12345678 12345678 (Note 5) 12345678
(Note 5) //

2 2 2 2 2
Slcted, ] i e,
NS aEaad(p s recega [ | reeecds
; [cceg; ; G | [cgeq
. aaa(p . G s [,
. 1. . [cel. . [el.
/ [y / Ly / Ly

i ool o el fe

(Note 6) Branch connector

. The wiring between the branch connector and servo amplifier should be as short as possible.
. Use the EIA568-compliant cable (10BASE-T cable, etc.).
Recommended branch connector: BMJ-8 (Hakko Electric Machine Works)
. n <32 (Up to 32 axes can be connected.)
. RS-422/232C conversion cable DSV-CABYV (Diatrend)

LG
P5D
RDP
SDN
SDP
RDN
LG
NC

RDP
(Note 2)
150Q
RDN

The final axis must be terminated between RDP (pin No.3) and RDN (pin No.6) on the receiving side (servo amplifier) with a



13. COMMUNICATION FUNCTION

13.2 Communication specifications

13.2.1 Communication overview

This servo amplifier is designed to send a reply on receipt of an instruction. The device which gives this
instruction (e.g. personal computer) is called a master station and the device which sends a reply in response

to the instruction (servo amplifier) is called a slave station. When fetching data successively, the master station
repeatedly commands the slave station to send data.

Iltem

Description

Baud rate

9600/19200/38400/57600/115200 asynchronous system

Transfer code

Start bit ;1 bit

Data bit : 8 bits
Parity bit : 1 bit (even)
Stop bit ;1 bit

Transfer protocol

Character system, half-duplex communication system

Stop

1 frame (11bits)

13- 3
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13. COMMUNICATION FUNCTION

13.2.2 Parameter setting

When the USB/RS-422 communication function is used to operate the servo, set the communication

specifications of the servo amplifier in the corresponding parameters.
After setting the values of these parameters, they are made valid by switching power off once, then on again.

(1) Serial communication baud rate
Choose the communication speed. Match this value to the communication speed of the sending end

(master station).
Parameter No.PC21

L]

—I—— Communication baud rate
0: 9600[bps]
1: 19200[bps]
2: 38400[bps]
3: 57600[bps]
4: 115200[bps]

(2) RS-422 communication response delay time
Set the time from when the servo amplifier (slave station) receives communication data to when it sends

back data. Set "0" to send back data in less than 800us or "1" to send back data in 800us or longer.
Parameter No.PC21

L]

jj — RS-422 communication response delay time

0: Invalid
1: Valid, reply sent in 800us or longer

(3) Station humber setting
Set the station number of the servo amplifier in parameter No.PC20. The setting range is station 0 to 31.
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13. COMMUNICATION FUNCTION

13.3 Protocol
13.3.1 Transmission data configuration

Since up to 32 axes may be connected to the bus, add a station number to the command, data No., etc. to
determine the destination servo amplifier of data communication. Set the station number to each servo
amplifier using the parameter. Transmission data is valid for the servo amplifier of the specified station number.
When "*" is set as the station number added to the transmission data, the transmission data is made valid for
all servo amplifiers connected. However, when return data is required from the servo ampilifier in response to
the transmission data, set "0" to the station number of the servo amplifier which must provide the return data.

(1) Transmission of data from the controller to the servo

T
- S c 10 frames+(data)
c
Controller side g Data Check- Station number
. T Data* T
(Master station) £ No. sum
o X X
O
L 1 1 1
(]
. \ . S B|E
Servo side Station number T ol Check-
Slave station o]
( ) X S| x sum
w
6 frames

(2) Transmission of data request from the controller to the servo

Positive response: Error code =A

Negative response: Error code =other than A

10 frames
T T T
=]
g s Data Station number
Controller side E T Na Check-
(Master station) g |x o. sum
| | |

()

\ Station number S 3

Servo side T © Data* Check-
(Slave station) X LIgJ sum

6 frames+ (data)

(3) Recovery of communication status by time-out

EOT causes the servo to return to

E | the receive neutral status.
Controller side (e}

(Master station) | T

Servo side
(Slave station)

(4) Data frames
The data length depends on the command.

Data

or

Data

4 frames

13- 5

8 frames

or 12 frames or 16 frames



13. COMMUNICATION FUNCTION

13.3.2 Character codes

(1) Control codes

Hexadecimal L Personal computer terminal key operation
Code name Description
(ASCII code) (General)
SOH 01H start of head ctrl+A
STX 02H start of text ctrI+B
ETX 03H end of text ctrl+C
EOT 04H end of transmission ctrl+D
(2) Codes for data
ASCII unit codes are used.
—> bg 0 0 0 0 0 0 0 0
> b7 0 0 0 0 1 1 1 1
> bg 0 0 1 1 0 0 1 1
> bs 0 1 0 1 0 1 0 1
bzto by | bs | by | by Clol1] 2 |3|lals]|se]|7
5
0 0 0 0 0 |NUL|DLE |[Space| O @ P p
0 0 0 1 1 |SOH| DCq ! 1 A Q a q
ofof1]o 2 |STX|DCy| ° 2 B R b r
0 0 1 1 3 |ETX|DC3 # 3 C S c S
0 1 0 0 4 $ 4 D T d t
0 1 0 1 5 % 5 E U e u
0 1 1 0 6 & 6 F \Y; f %
of1f|1]1 7 ‘ 7 G| W] g w
1 0 0 0 8 ( 8 H X h X
1 0 0 1 9 ) 9 | Y i y
1lof1]o0 10 * J z j z
1|o]1]1 11 + K [ k {
1|1]0]o0 12 , < L ¥ | |
1101 13 - = | ™ ] m | }
1 1 1 0 14 . > N n n -
1 1 1 1 15 / ? O — o |[DEL

(3) Station numbers

You may set 32 station numbers from station 0 to station 31 and the ASCII unit codes are used to specify

the stations.

Station number 0 2 3 4 5 10 11 12 13 14 15
ASCII code 0 3 4 5 A B C D E F
Station number 16 17 | 18 | 19 | 20 [ 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 [ 29 | 30 | 31
ASCII code G H | J K L M N (e} P Q R S T U \Y%

For example, "30H" is transmitted in hexadecimal for the station number of "0" (axis 1).
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13.3.3 Error codes

Error codes are used in the following cases and an error code of single-code length is transmitted.

On receipt of data from the master station, the slave station sends the error code corresponding to that data to

the master station.
The error code sent in upper case indicates that the servo is normal and the one in lower case indicates that an

alarm occurred.

Error code o
Error name Description Remarks
Servo normal [ Servo alarm
[A] [a] Normal Data transmitted was processed properly. Positive response
[B] [b] Parity error Parity error occurred in the transmitted data.
[C] [c] Checksum error Checksum error occurred in the transmitted data.
Character not existing in the specifications was
[D] [d] Character error ) d P
transmitted. .
— — Negative response
Command not existing in the specifications was
[E] [e] Command error )
transmitted.
Data No. not existing in the specifications was
[F] [fl Data No. error )
transmitted.
13.3.4 Checksum

The checksum is a ASCII-coded hexadecimal representing the lower two digits of the sum of ASCII-coded
hexadecimal numbers up to ETX, with the exception of the first control code (STX or SOH).

Station number

)

STX or
SOH

ETX

Check

(Example)
S E
T [[O]|[Al|[a]|[21 | (8] |[FT| T |[B]|[2]
X X

02H 30H 41H 31H 32H 35H 46H 03H

=152H

Checksum range

=

30H+ 41H +31H +32H + 35H+ 46H+ 03H

Lower 2 digits 52 is sent after conversion into ASCII code [5][2].
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13.3.5 Time-out

The master station transmits EOT when the slave station does not start reply processing (STX is not received)
300[ms] after the master station has ended communication processing. 100[ms] after that, the master station
retransmits the message. Time-out occurs if the slave station does not answer after the master station has
performed the above communication processing three times. (Communication error)

100ms 100ms 100ms *Time-out
300ms 300ms 300ms 300ms

E E
Controller o o
(Master station) T T

Message

E
(0]
T

Message
Message
Message

Servo
(Slave station)

13.3.6 Retry

When a fault occurs in communication between the master and slave stations, the error code in the response
data from the slave station is a negative response code ([B] to [F], [b] to [f]). In this case, the master station
retransmits the message which was sent at the occurrence of the fault (Retry processing). A communication
error occurs if the above processing is repeated and results in the error three or more consecutive times.

@ o @ *Communication error
Controller _ © o ©
(Master station) 3 a a
= = =
Servo S S S
(Slave station) T T T
X X X
Station number Station number Station number

Similarly, when the master station detects a fault (e.g. checksum, parity) in the response data from the slave
station, the master station retransmits the message which was sent at the occurrence of the fault. A
communication error occurs if the retry processing is performed three times.
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13.3.7 Initialization

After the slave station is switched on, it cannot reply to communication until the internal initialization processing
terminates. Hence, at power-on, ordinary communication should be started after.

(1) 1s or longer time has elapsed after the slave station is switched on; and

(2) Making sure that normal communication can be made by reading the parameter or other data which does

not pose any safety problems.

13.3.8 Communication procedure example

The following example reads the set value of alarm history (last alarm) from the servo amplifier of station 0.

Data item Value Description
Station number 0 Servo amplifier station 0

Command 33 Read command

Data No. 10 Alarm history (last alarm)

Axis No. Command

Data No.

( Start )

[
‘ Data make-up |
I
Checksum calculation and
addition

I
Addition of SOH to make

up transmission data
e

Data=[0}+8 g +[STX 1[0 ETX]

=[0][3][3] (1101 -
Checksum=30H+33H+33H+02H+31H+30H+03H=(FCH|

Transmission data=[SOH]-+{0}+B B+ [STX]+[[O+[ETX]+([H[C]} 46H 43H

Master station — slave station

»e
I Data transmission |

‘ Data receive |
|™

Master station «— slave station

Is there receive data?

Yes Other than error code

No [A] « [a]?
3 consecutive times?

Yes ‘ Receive data analysis |

I
End )

No

Error processing

ves 300ms elapsed?

3 consecutive times?

Yes

No

Master station — slave station

Yes
| 100ms after EOT transmission ‘

Error processing
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13.4 Command and data No. list

POINT

- If the command and data No. are the same, the description may be different from

that of the servo amplifier.

13.4.1 Read commands

(1) Status display (Command [O][1])

[BI[E]

Bus voltage

Command Data No. Description Display item Frame length
[O][1] [0][0] Status display name and unit Cumulative feedback pulse 16

[0][1] Servo motor speed

[0][2] Droop pulse

[0][3] Cumulative command pulse

[0][4] Command pulse frequency

[0][5] Analog speed command voltage
Analog speed limit voltage

[0][6] Analog torque command voltage
Analog torque limit voltage

[0][7] Regenerative load ratio

[0][8] Effective load ratio

[0][9] Peak load ratio

[0][A] Instantaneous torque

[0][B] Within one-revolution position

[0][C] ABS counter

[0][D] Load inertia moment ratio

[O][E] Bus voltage

[8][0] Status display data value and processing Cumulative feedback pulse 12

[8][1] information Servo motor speed

[8][2] Droop pulse

[8][3] Cumulative command pulse

[8][4] Command pulse frequency

[8][5] Analog speed command voltage
Analog speed limit voltage

[8][6] Analog torque command voltage
Analog torque limit voltage

[8][7] Regenerative load ratio

[8][8] Effective load ratio

[8][9] Peak load ratio

[8][A] Instantaneous torque

[8][B] Within one-revolution position

[8][C] ABS counter

[8][D] Load inertia moment ratio
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(2) Parameters (Command [0][4] - [O][5] - [0][6] - [O][7] - [O][8] - [O][°])

Command

Data No.

Description

Frame length

(041

[o1r1]

Parameter group read

0000: Basic setting parameter (No.PAO)
0001: Gain filter parameter (No.PBO)

0002: Extension setting parameter (No.PCO )
0003: 1/0 setting parameter (No.PDI)

4

(0151

[0][2] to [F][F]

Current values of parameters

Reads the current values of the parameters in the parameter group specified with the
command [8][5]+data No.[0][0]. Before reading the current values, therefore, always
specify the parameter group with the command [8][5]+data No.[0][0].

The decimal equivalent of the data No. value (hexadecimal) corresponds to the
parameter number.

(o1l

[0][1] to [F][F]

Upper limit values of parameter setting ranges

Reads the permissible upper limit values of the parameters in the parameter group
specified with the command [8][5]+ data No.[0][0]. Before reading the upper limit
values, therefore, always specify the parameter group with the command [8][5]+data
No.[0][0].

The decimal equivalent of the data No. value (hexadecimal) corresponds to the
parameter number.

(o171

[0][1] to [F[F]

Lower limit values of parameter setting ranges

Reads the permissible lower limit values of the parameters in the parameter group
specified with the command [8][5]+ data No.[0][0]. Before reading the lower limit values,
therefore, always specify the parameter group with the command [8][5]+data No.[0][0].
The decimal equivalent of the data No. value (hexadecimal) corresponds to the
parameter number.

[ol8l

[0][1] to [F[F]

Abbreviations of parameters

Reads the abbreviations of the parameters in the parameter group specified with the
command [8][5]+data No.[0][0]. Before reading the abbreviations, therefore, always
specify the parameter group with the command [8][5]+data No.[0][0].

The decimal equivalent of the data No. value (hexadecimal) corresponds to the
parameter number.

12

[olel

[0][1] to [F[F]

Write enable/disable of parameters

Reads write enable/disable of the parameters in the parameter group specified with the
command [8][5]+data No.[0][0]. Before reading write enable/disable, therefore, always
specify the parameter group with the command [8][5]+data No.[0][0].

0000: Write enabled

0001: Write disabled

(3) Extern

al I/0 signals (Command [1][2])

Command

Data No.

Description

Frame length

(1021

[0][0]

Input device status

[410]

External input pin status

[6]0]

Status of input device turned ON by communication

[8110]

Output device status

[Cl[0]

External output pin status

8
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(4) Alarm history (Command [3][3])

Command Data No. Description Alarm occurrence sequence Frame length
[3][3] [1][0] Alarm number in alarm history most recent alarm 4
[1][1] first alarm in past
[1][2] second alarm in past
[1][3] third alarm in past
[1][4] fourth alarm in past
[1][5] fifth alarm in past
[2][0] Alarm occurrence time in alarm history most recent alarm 8
[2][1] first alarm in past
[2][2] second alarm in past
[2][3] third alarm in past
[2][4] fourth alarm in past
[2][5] fifth alarm in past

(5) Current alarm (Command [0][2])

Command

Data No.

Description

Frame length

o121

[o1]

Current alarm number

4
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Command Data No. Description Display item Frame length
[3][5] [0][0] Status display name and unit at alarm Cumulative feedback pulse 16

[0][1] occurrence Servo motor speed

[0][2] Droop pulse

[0][3] Cumulative command pulse

[0][4] Command pulse frequency

[0][5] Analog speed command voltage
Analog speed limit voltage

[0][6] Analog torque command voltage
Analog torgque limit voltage

[0][7] Regenerative load ratio

[0][8] Effective load ratio

[119] Peak load ratio

[O][A] Instantaneous torque

[0][B] Within one-revolution position

[0][C] ABS counter

[0][D] Load inertia moment ratio

[O][E] Bus voltage

[8][0] Status display data value and processing Cumulative feedback pulse 12

[8][1] information at alarm occurrence Servo motor speed

[8][2] Droop pulse

[8][3] Cumulative command pulse

[8][4] Command pulse frequency

[8][5] Analog speed command voltage
Analog speed limit voltage

[8][6] Analog torque command voltage
Analog torgque limit voltage

[8][7] Regenerative load ratio

[8][8] Effective load ratio

[8][9] Peak load ratio

[8][A] Instantaneous torque

[8][B] Within one-revolution position

[8][C] ABS counter

[8][D] Load inertia moment ratio

[8I[E] Bus voltage

(6) Test operation mode (Command [0][0])

Command Data No. Description

Frame length

[0][0] [1][2] Test operation mode read

0000: Normal mode (not test operation mode)
0001: JOG operation

0002: Positioning operation

0003: Motorless operation

0004: Output signal (DO) forced output

4

(7) Others
Command Data No. Description Frame length
[0][2] [9][0] Servo motor end pulse unit absolute position 8
[9][2] Command unit absolute position 8
[7][0] Software version 16
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13.4.2 Wr

ite commands

(1) Status display (Command [8][1])

Command Data No. Description Setting range Frame length
[8][1] [0][0] Status display data erasure 1EA5 4
(2) Parameters (Command [8][4] - [8][5])
Command Data No. Description Setting range Frame length
[8][4] [0][1] to [FI[F] | Write of parameters Depending on the parameter 8
Writes the values of the parameters in the
parameter group specified with the command
[8][5]+data No.[0][0]. Before writing the values,
therefore, always specify the parameter group
with the command [8][5]+data No.[0][0].
The decimal equivalent of the data No. value
(hexadecimal) corresponds to the parameter
number.
[8][5] [0][0] Parameter group write 0000 to 0003 4
0000: Basic setting parameter (No.PALIO)
0001: Gain filter parameter (No.PBO)
0002: Extension setting parameter (No.PCO[)
0003: 1/0 setting parameter (No.PDIT)
(3) External I/O signal (Command [9][2])
Command Data No. Description Setting range Frame length
[9][2] [6][0] Communication input device signal Refer to section 13.5.5 8

(4) Alarm history (Command [8][2])

Command Data No. Description Setting range Frame length
[8][2] [2][0] Alarm history erasure 1EA5 4
(5) Current alarm (Command [8][2])
Command Data No. Description Setting range Frame length
[8][2] [0][0] Alarm erasure 1EA5 4
(6) I/O device prohibition (Command [9][0])
Command Data No. Description Setting range Frame length
[9][0] [0][0] Turns OFF the input device, external analog 1EA5 4
input signal or pulse train input, except EMG,
LSP and LSN, independently of the external
ON/OFF status.
[0][3] Disables all output devices (DO). 1EA5
[1][0] Cancels the prohibition of the input device, 1EA5
external analog input signal or pulse train input,
except EMG, LSP and LSN.
[1][3] Cancels the prohibition of the output device. 1EA5 4
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(7) Operation mode selection (Command [8][B])

Command

Data No.

Description

Setting range

Frame length

(8l[E]

(o101

Operation mode switching

0000: Test operation mode cancel
0001: JOG operation

0002: Positioning operation

0003: Motorless operation

0004: Output signal (DO) forced output

0000 to 0004

4

(8) Test operation mode data (Command [9][2] * [A][O])

STOP: Temporary stop
GOOO: Restart for remaining distance
CLRO: Remaining distance clear.

Command Data No. Description Setting range Frame length
[9][2] [0][0] Input signal for test operation Refer to section 13.5.7. 8
[A][0] Forced output of signal pin Refer to section 13.5.9. 8
[A][0] [1][0] Writes the speed in the test operation mode 0000 to 7FFF 4
(JOG operation, positioning operation).
[1][2] Writes the acceleration/deceleration time 00000000 to 7FFFFFFF 8
constant in the test operation mode (JOG
operation, positioning operation).
[2][0] Sets the moving distance in the test operation 00000000 to 7FFFFFFF 8
mode (JOG operation, positioning operation).
[2][1] Selects the positioning direction of test operation [ 0000 to 0001 4
(positioning operation).
0: Forward rotation direction
1: Reverse rotation direction
0: Command pulse unit
1: Encoder pulse unit
[4][0] Test operation (positioning operation) start 1EA5S 4
command.
[4][1] Used to make a temporary stop during test STOP 4
operation (positioning operation). [ in the data [c{o]m|m|
indicates a blank. CLRO
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13.5 Detailed explanations of commands
13.5.1 Data processing

When the master station transmits a command-data No. or a command-+data No.+data to a slave station,
the servo amplifier returns a reply or data according to the purpose.

When numerical values are represented in these send data and receive data, they are represented in decimal,
hexadecimal, etc.

Therefore, data must be processed according to the application.

Since whether data must be processed or not and how to process data depend on the monitoring, parameters,
etc., follow the detailed explanation of the corresponding command.

The following methods are how to process send and receive data when reading and writing data.

(1) Processing the read data
When the display type is 0, the eight-character data is converted from hexadecimal to decimal and a
decimal point is placed according to the decimal point position information.
When the display type is 1, the eight-character data is used unchanged.

The following example indicates how to process the receive data "003000000929" given to show.
The receive data is as follows.

0/0(3({0|0|0/0|0|0|9]|2]|9

Data 32-bit length (hexadecimal representation)
(Data conversion is required as indicated in the display type)

Display type
0: Data must be converted into decimal.
1: Data is used unchanged in hexadecimal.

—— Decimal point position
0: No decimal point
: First least significant digit (normally not used)
: Second least significant digit
: Third least significant digit
: Forth least significant digit
: Fifth least significant digit
: Sixth least significant digit

OB WNBE

Since the display type is "0" in this case, the hexadecimal data is converted into decimal.
00000929H—2345

As the decimal point position is "3", a decimal point is placed in the third least significant digit.
Hence, "23.45" is displayed.
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(2) Writing the processed data
When the data to be written is handled as decimal, the decimal point position must be specified. If it is not
specified, the data cannot be written. When the data is handled as hexadecimal, specify "0" as the decimal
point position.
The data to be sent is the following value.

0

Data is transferred in hexadecimal.

Decimal point position

0: No decimal point

1: First least significant digit

2: Second least significant digit
3: Third least significant digit
4: Forth least significant digit
5: Fifth least significant digit

By way of example, here is described how to process the set data when a value of "15.5" is sent.
Since the decimal point position is the second digit, the decimal point position data is "2".

As the data to be sent is hexadecimal, the decimal data is converted into hexadecimal.

155—9B

Hence, "0200009B" is transmitted.
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13.5.2 Status display

(1) Reading the status display name and unit
Read the status display name and unit.

(&) Transmission
Transmit command [0][1] and the data No. corresponding to the status display item to be read, [0][0] to
[O][E]. (Refer to section 13.4.1.)

(b) Reply
The slave station sends back the status display name and unit requested.

00

Unit characters (5 digits) Name characters (9 digits)

(2) Status display data read
Read the status display data and processing information.

(&) Transmission
Transmit command [0][1] and the data No. corresponding to the status display item to be read.
Refer to section 13.4.1.

(b) Reply
The slave station sends back the status display data requested.

0|0

Data 32 bits long (represented in hexadecimal)
(Data conversion into display type is required)

Display type
[0]: Used unchanged in hexadecimal
[1]: Conversion into decimal required

—— Decimal point position
[0]: No decimal point
[1]: Lower first digit (usually not used)
[2]: Lower second digit
[3]: Lower third digit
[4]: Lower fourth digit
[5]: Lower fifth digit
[6]: Lower sixth digit

(3) Status display data clear
The cumulative feedback pulse data of the status display is cleared. Send this command immediately after
reading the status display item. The data of the status display item transmitted is cleared to zero.

Command Data No. Data

(8l [o1[0] [LIEIIAI[S]

For example, after sending command [0][1] and data No.[8][0] and receiving the status display data, send
command [8][1], data No.[0][0] and data [LEAS5] to clear the cumulative feedback pulse value to zero.
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13.5.3 Parameters

(1) Specify the parameter group
The group of the parameters to be operated must be specified in advance to read or write the parameter
settings, etc. Write data to the servo amplifier as described below to specify the parameter group to be
operated.

Command Data No. Transmission data Parameter group
[8][5] [0][0] 0000 Basic setting parameter (No.PALCIO)
0001 Gain filter parameter (No.PBCI)
0002 Extension setting parameter (No.PCO )
0003 1/O setting parameter (No.PDCI[)

(2) Reading the parameter group
Read the parameter group.

(a) Transmission
Send command [0][4] and data No.[O][1].

Command Data No.
[0](4] [0][1]
(b) Reply
The slave station sends back the preset parameter group.
0/0|0

L

Parameter group

0: Basic setting parameter (No.PACI)

1: Gain filter parameter (No.PBOO)

2: Extension setting parameter (No.PCI[)
3: 1/0 setting parameter (No.PDI)

(3) Reading the symbol
Read the parameter name. Specify the parameter group in advance (refer to (1) in this section).

(&) Transmission
Transmit command [0][8] and the data No. corresponding to the parameter No., [0][1] to [F][F]. (Refer to
section 13.4.1.)
The data No. is expressed in hexadecimal. The decimal equivalent of the data No. value corresponds to
the parameter number.

(b) Reply
The slave station sends back the name of the parameter No. requested.

0|00

Name characters (9 digits)

13- 19



13. COMMUNICATION FUNCTION

(4) Reading the setting
Read the parameter setting. Specify the parameter group in advance (refer to (1) in this section).

(&) Transmission
Transmit command [0][5] and the data No. corresponding to the parameter No., [0][1] to [F][F]. (Refer to
section 13.4.1))
The data No. is expressed in hexadecimal. The decimal equivalent of the data No. value corresponds to
the parameter number.

(b) Reply
The slave station sends back the data and processing information of the parameter No. requested.

—‘7 Data is transferred in hexadecimal.

Decimal point position
[0]: No decimal point
[1]: Lower first digit
[2]: Lower second digit
[3]: Lower third digit
0|0 [4]: Lower fourth digit
[5]: Lower fifth digit

= Display type
0: Used unchanged in hexadecimal.
1: Must be converted into decimal.

Parameter write type
0: Valid after write
1: Valid when power is switched on again after write

For example, data "1200270F" means 999.9 (decimal display format) and data "0003ABC" means
3ABC (hexadecimal display format).

When the display type is "0" (hexadecimal) and the decimal point position is other than 0, the display
type is a special hexadecimal display format and "F" of the data value is handled as a blank. Data
"01FFF053" means 053 (special hexadecimal display format).

"000000" is transferred when the parameter that was read is the one inaccessible for write/reference in
the parameter write disable setting of parameter No.PA19.

(5) Reading the setting range
Read the parameter setting range. Specify the parameter group in advance (refer to (1) in this section).

(&) Transmission
When reading the upper limit value, transmit command [0][6] and the data No. corresponding to the
parameter No., [0][0] to [F][F]. When reading the lower limit value, transmit command [0][7] and the data
No. corresponding to the parameter No., [0][0] to [F][F]. (Refer to section 13.4.1.)
The data No. is expressed in hexadecimal. The decimal equivalent of the data No. value corresponds to
the parameter number.

(b) Reply
The slave station sends back the data and processing information of the parameter No. requested.

0|0

Data is transferred in hexadecimal.

For example, data "10FFFFEC" means -20.
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(6) Parameter write

POINT

- If setting values need to be changed with a high frequency (i.e. one time or more
per one hour), write the setting values to the RAM, not the EEP-ROM. The EEP-
ROM has a limitation in the number of write times and exceeding this limitation
causes the servo amplifier to malfunction. Note that the number of write times to
the EEP-ROM is limited to approximately 100, 000.

Write the parameter setting into EEP-ROM of the servo amplifier. Specify the parameter group in advance
(refer to (1) in this section).

Write the value within the setting enabled range. For the setting enabled range, refer to chapter 5 or read
the setting range by performing operation in (3) in this section.

Transmit command [8][4], the data No. , and the set data.

The data No. is expressed in hexadecimal. The decimal equivalent of the data No. value corresponds to the
parameter number.

When the data to be written is handled as decimal, the decimal point position must be specified. If it is not
specified, data cannot be written. When the data is handled as hexadecimal, specify 0 as the decimal point
position.

Write the data after making sure that it is within the upper/lower limit value range.

Read the parameter data to be written, confirm the decimal point position, and create transmission data to
prevent error occurrence. On completion of write, read the same parameter data to verify that data has
been written correctly.

Command Data No. Set data
[8]4] [0][0] to See below.
[FI[F]

—LData is transferred in hexadecimal.
Decimal point position

0: No decimal point

1: Lower first digit

2: Lower second digit

3: Lower third digit

4: Lower forth digit
5: Lower fifth digit

Write mode

0: Write to EEP-ROM

3: Write to RAM

When the parameter data is changed frequently through communication,

set "3" to the write mode to change only the RAM data in the servo amplifier.
When changing data frequently (once or more within one hour),

do not write it to the EEP-ROM.
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13.5.4 External I/O signal statuses (DIO diagnosis)

(1) Reading of input device statuses
Read the statuses of the input devices.

(&) Transmission
Transmit command [1][2] and data No.[0][O].

Command Data No.
[1][2] [0][0]
(b) Reply
The slave station sends back the statuses of the input pins.
L ———————Y—Y—Y<Y—MSSSS )bk bl bo
1:0N
0:0FF
Command of each bit is transmitted to the master
station as hexadecimal data.
bit Abbreviation bit Abbreviation bit Abbreviation bit Abbreviation
0 SON 8 SP1 16 24
1 LSP 9 SP2 17 25
2 LSN 10 SP3 18 26
3 TL 11 ST1 19 27 CDP
4 TL1 12 ST2 20 STAB2 28
5 PC 13 CM1 21 29
6 RES 14 CM2 22 30
7 CR 15 LOP 23 31
(2) External input pin status read
Read the ON/OFF statuses of the external output pins.
(a) Transmission
Transmit command [1][2] and data No.[4][0].
Command Data No.
[1]12] [41[0]
(b) Reply
The ON/OFF statuses of the input pins are sent back.
I e e L L LT bl b0
1:0N
0:0FF

Command of each bit is transmitted to the master
station as hexadecimal data.
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bit [ CN1 connector pin bit | CN1 connector pin bit [ CN1 connector pin bit | CN1 connector pin
0 43 8 18 16 24
1 44 9 45 17 25
2 42 10 18 26
3 15 11 19 27
4 19 12 20 28
5 41 13 21 29
6 16 14 22 30
7 17 15 23 31

(3) Read of the statuses of input devices switched on through communication
Read the ON/OFF statuses of the input devices switched on through communication.

(a) Transmission
Transmit command [1][2] and data No.[6][0].

Command Data No.

[112] [61[0]

(b) Reply
The slave station sends back the statuses of the input pins.
e it b1 b0
1:ON
0:0FF
Command of each bit is transmitted to the master
station as hexadecimal data.
bit Abbreviation bit Abbreviation bit Abbreviation bit Abbreviation
0 SON 8 SP1 16 24
1 LSP 9 SP2 17 25
2 LSN 10 SP3 18 26
3 TL 11 ST1 19 27 CDP
4 TL1 12 ST2 20 STAB2 28
5 PC 13 CM1 21 29
6 RES 14 CM2 22 30
7 CR 15 LOP 23 31
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(4) External output pin status read
Read the ON/OFF statuses of the external output pins.

(&) Transmission
Transmit command [1][2] and data No.[C][0].

Command Data No.

[102] [CI[0]

(b) Reply
The slave station sends back the ON/OFF statuses of the output pins.

Command of each bit is transmitted to the master
station as hexadecimal data.

bit | CN1 connector pin bit | CN1 connector pin bit | CN1 connector pin bit | CN1 connector pin
0 49 8 16 24
1 24 9 17 25
2 23 10 18 26
3 25 11 19 27
4 22 12 20 28
5 48 13 21 29
6 33 14 22 30
7 15 23 31
(5) Read of the statuses of output devices
Read the ON/OFF statuses of the output devices.
(a) Transmission
Transmit command [1][2] and data No.[8][0].
Command Data No.
[12] [8][9]
(b) Reply
The slave station sends back the statuses of the output devices.
D3l — = bl bo
1:0N
0:0FF
Command of each bit is transmitted to the master
station as hexadecimal data.
bit Abbreviation bit Abbreviation bit Abbreviation bit Abbreviation
0 RD 8 ALM 16 24
1 SA 9 OP 17 25 CDPS
2 ZSP 10 MBR 18 26
3 TLC 11 19 27 ABSV
4 VLC 12 ACDO 20 28
5 INP 13 ACD1 21 29
6 14 ACD2 22 30
7 WNG 15 BWNG 23 31
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13.5.5 Input device ON/OFF

POINT

* The ON/OFF states of all devices in the servo amplifier are the states of the data
received last. Hence, when there is a device which must be kept ON, send data
which turns that device ON every time.

Each input device can be switched on/off. However, when the device to be switched off exists in the external
input signal, also switch off that input signal.
Send command [9][2], data No.[6][0] and data.

Command Data No. Set data
[9][2] [6][0] See below.
I ————_——————_————————_cEBk bl bo
1:ON
0:0FF
Command of each bit is transmitted to the slave
station as hexadecimal data.
bit Abbreviation bit Abbreviation bit Abbreviation bit Abbreviation
0 SON 8 SP1 16 24
1 LSP 9 SP2 17 25
2 LSN 10 SP3 18 26
3 TL 11 ST1 19 27 CDP
4 TL1 12 ST2 20 STAB2 28
5 PC 13 CM1 21 29
6 RES 14 CM2 22 30
7 CR 15 LOP 23 31

13.5.6 Disable/enable of I/O devices (DIO)

Inputs can be disabled independently of the 1/O devices ON/OFF. When inputs are disabled, the input signals
(devices) are recognized as follows. Among the input devices, EMG, LSP and LSN cannot be disabled.

Signal Status
Input devices (DI) OFF
External analog input signals ov
Pulse train inputs None

(1) Disabling/enabling the input devices (DI), external analog input signals and pulse train inputs with the
exception of EMG, LSP and LSN.
Transmit the following communication commands.

(a) Disable
Command Data No. Data
[9][0] [0][0] 1EA5

(b) Enable
Command Data No. Data
[9][0] [1][0] 1EAS
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(2) Disabling/enabling the output devices (DO)
Transmit the following communication commands.

(a) Disable

(b) Enable

Command Data No. Data
[9][0] [0][3] 1EAS
Command Data No. Data
[9][0] [1][3] 1EAS

13.5.7 Input devices ON/OFF (test operation)

Each input devices can be turned on/off for test operation. when the device to be switched off exists in the
external input signal, also switch off that input signal.
Send command [9] [2], data No.[0] [0] and data.

Command Data No. Set data
[9][2] [0][0] See below
D30 — - - - oo bl bo
1: ON
0: OFF
Command of each bit is transmitted to the slave
station as hexadecimal data.
bit Abbreviation bit Abbreviation bit Abbreviation bit Abbreviation
0 SON 8 SP1 16 24
1 LSP 9 SP2 17 25
2 LSN 10 SP3 18 26
3 TL 11 ST1 19 27 CDP
4 TL1 12 ST2 20 STAB2 28
5 PC 13 CM1 21 29
6 RES 14 CM2 22 30
7 CR 15 LOP 23 31
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13.5.8 Test operation mode

POINT

* The test operation mode is used to confirm operation. Do not use it for actual
operation.

= If communication stops for longer than 0.5s during test operation, the servo
amplifier decelerates to a stop, resulting in servo lock. To prevent this, continue
communication all the time, e.g. monitor the status display.

* Even during operation, the servo amplifier can be put in the test operation mode.
In this case, as soon as the test operation mode is selected, the base circuit is
shut off, coasting the servo amplifier.

(1) Preparation and cancel of test operation mode
(&) Preparation of test operation mode
Set the test operation mode type in the following procedure.

1) Selection of test operation mode
Send the command [8][B]+ data No.[0][0] to select the test operation mode.

Command Data No. Transmission data Test operation mode selection
[8][B] [0][0] 0001 JOG operation
0002 Positioning operation
0003 Motorless operation
0004 DO forced output (Note)

Note. Refer to section 13.5.9 for DO forced output.
2) Confirmation of test operation mode
Read the test operation mode set for the slave station, and confirm that it is set correctly.

a. Transmission
Send the command [0][0]+data No.[1][2].

Command Data No.
[01[9] [11[2]
b. Return
The slave station returns the set test operation mode.
0[{0|0

—[ Test operation mode read
0: Normal mode (not test operation mode)
1: JOG operation
2: Positioning operation
3: Motorless operation
4: DO forced output

(b) Cancel of test operation mode
To terminate the test operation mode, send the command [8][B]+data No.[0][0]+data.

Command Data No. Transmission data Test operation mode selection

[8][B] [0][0] 0000 Test operation mode cancel
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Select the JOG operation in the
test operation mode.

(2) JOG operation
Send the command, data No. and data as indicated below to execute JOG operation.
Start
Command: [8][B]
Data No. : [0][0]
Data 1 0001(JOG operation)

l

Servo motor speed setting

Command: [A][0]
Data No. : [1][0]

Data : Write the speed [r/min] in
hexadecimal.

Acceleration/deceleration time
constant setting

Command: [A][0]
Data No. : [1][1]

Data : Write the acceleration/
deceleration time constant
[ms] in hexadecimal.

When LSP/LSN was turned OFF by
external input signal

When LSP/LSN was turned OFF by

external input signal or automatically

|

}

Start Start
Command : [9][2] Command: [9][2]
Data No. :[0][0] Data No. : [0][0]
Data :»Forward rotation direction Data .= Forward rotation direction
00000807 00000801

(SON, LSP, LSN, ST1 turned ON)
- Reverse rotation direction

00001007

(SON, LSP, LSN, ST2 turned ON)

(SON, ST1 turned ON)
*Reverse rotation direction
00001001

(SON, ST2 turned ON)

l

}

Stop

Stop

Command: [9][2]
Data No. : [0][0]
Data : 00000007
(SON, LSP, LSN turned ON)

Command: [9][2]
Data No. : [0][0]
Data : 00000001
(SON turned ON)

END

Command: [8][B]
Data No. :[0][0]
Data : 0000

(Test operation mode cancel)
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(3) Positioning operation
(a) Operation procedure

Send the command, data No. and data as indicated below to execute positioning operation.

Start

Data

Command: [8][B]
Data No. : [0][0]
: 0002 (positioning operation)

l

Servo motor speed setting

Data

Command: [A][0]

Data No. :[1][0]

: Write the speed [r/min] in
hexadecimal.

Acceleration/deceleration time
constant setting

Data No.
Data

Command: [A][0]
S[2]01]
. Write the acceleration

/deceleration time constant
[ms] in hexadecimal.

l

Travel distance setting

Command: [A][0]
Data No. :[2][0]
Data

: Write the travel distance
[pulse] in hexadecimal.

l

Rotation direction selection

Data

Command: [A][0]

Data No. : [2][0]

: 0000(forward rotation direction)
0001(reverse rotation)

When LSP/LSN was turned OFF by
external input signal

Select the positioning operation in
the test operation mode.

> Setthe operation pattern.

S

When LSP/LSN was turned OFF by external

input signal or automatically turned ON

|

}

Make input device valid

Make input device valid

Command: [9][2]
Data No. : [0][0]
Data : 00000007
(SON, LSP, LSN turned ON)

Command: [9][2]
Data No. : [0][0]
Data : 00000001

(SON turned ON)

(Note)i

Positioning start

Data No. : [4][0]
Data

Command: [A][0]

1 1EA5

l

End

Data No. : [0][0]
Data : 0000

Command: [8][B]

(Test operation mode cancel)

Note. There is a 100ms delay.
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(b) Temporary stop/restart/remaining distance clear

Send the following command, data No. and data during positioning operation to make deceleration to a

stop.

Command Data No. Data
[A][0] [4][1] STOP

Send the following command, data No. and data during a temporary stop to make a restart.

Command Data No. (Note) Data
[AI[0] [4][1] (cle]m]m|
Note. O indicates a blank.

Send the following command, data No. and data during a temporary stop to stop positioning operation

and erase the remaining travel distance.

Command Data No. (Note) Data
[A][0] [4][1] CLRO
Note. O indicates a blank.

13.5.9 Output signal pin ON/OFF output signal (DO) forced output

In the test operation mode, the output signal pins can be turned on/off independently of the servo status.
Using command [9][0], disable the output signals in advance.

(1) Choosing DO forced output in test operation mode
Transmit command [8][B]+ data No.[0][0]+ data "0004" to choose DO forced output.

00|04

—[ Selection of test operation mode
4: DO forced output (output signal forced output)

(2) External output signal ON/OFF
Transmit the following communication commands.

Command Data No. Setting data
[91[2] [A][0] See below.
e bl b
1:ON
0: OFF
Command of each bit is sent to the slave station in hexadecimal.
bit [ CN1 connector pin bit | CN1 connector pin bit [ CN1 connector pin bit | CN1 connector pin
0 49 8 16 24
1 24 9 17 25
2 23 10 18 26
3 25 11 19 27
4 22 12 20 28
5 48 13 21 29
6 33 14 22 30
7 15 23 31
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(3) DO forced output
Transmit command [8][B]+ data No.[0][0]+data to choose DO forced output.

Command Data No. Transmission data Test operation mode selection

[8][B] [0][0] 0000 Test operation mode cancel

13.5.10 Alarm history

(1) Alarm No. read
Read the alarm No. which occurred in the past. The alarm numbers and occurrence times of No.0 (last

alarm) to No.5 (sixth alarm in the past) are read.

(a) Transmission
Send command [3][3] and data No.[1][0] to [1][5]. Refer to section 13.4.1.

(b) Reply
The alarm No. corresponding to the data No. is provided.

0(0

L

larm No. is transferred in hexadecimal.

For example, "0032" means AL.32 and "00FF" means AL._ (no alarm).

(2) Alarm occurrence time read
Read the occurrence time of alarm which occurred in the past.
The alarm occurrence time corresponding to the data No. is provided in terms of the total time beginning
with operation start, with the minute unit omitted.

(&) Transmission
Send command [3][3] and data No.[2][0] to [2][5].
Refer to section 13.4.1.

(b) Reply

|— The alarm occurrence time is transferred in hexadecimal.
Hexadecimal must be converted into decimal.

For example, data "01F5" means that the alarm occurred in 501 hours after start of operation.

(3) Alarm history clear
Erase the alarm history.
Send command [8][2] and data No. [2][0].

Command Data No. Data
[8][2] [2][0] 1EAS
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13.5.11 Current alarm

(1) Current alarm read
Read the alarm No. which is occurring currently.

(&) Transmission
Send command [0][2] and data No.[0][0].

Command Data No.

[0]2] [0][0]

(b) Reply
The slave station sends back the alarm currently occurring.

0(0

L

larm No. is transferred in hexadecimal.

For example, "0032" means AL.32 and "00FF" means AL._ (no alarm).

(2) Read of the status display at alarm occurrence
Read the status display data at alarm occurrence. When the data No. corresponding to the status display
item is transmitted, the data value and data processing information are sent back.

(&) Transmission
Send command [3][5] and any of data No.[8][0] to [8][E] corresponding to the status display item to be
read. Refer to section 13.4.1.

(b) Reply
The slave station sends back the requested status display data at alarm occurrence.

0(0

Data 32 bits long (represented in hexadecimal)
(Data conversion into display type is required)

Display type
0: Conversion into decimal required
1: Used unchanged in hexadecimal

— Decimal point position

: No decimal point

: Lower first digit (usually not used)
: Lower second digit

. Lower third digit

: Lower fourth digit

: Lower fifth digit

: Lower sixth digit

OO WNEO

(3) Current alarm clear
As by the reset (RES) on, reset the servo amplifier alarm to make the servo amplifier ready to operate. After
removing the cause of the alarm, reset the alarm with no command entered.

Command Data No. Data
[8][2] [0][0] 1EAS
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13.5.12 Other commands

(1) Servo motor side pulse unit absolute position
Read the absolute position in the servo motor side pulse unit.
Note that overflow will occur in the position of 8192 or more revolutions from the home position.

(a) Transmission
Send command [0][2] and data No.[9][O].

Command Data No.

[0[2] 19101

(b) Reply
The slave station sends back the requested servo motor side pulses.

Absolute position is sent back in hexadecimal in
the servo motor side pulse unit.
(Must be converted into decimal)

For example, data "000186A0" is 100000 [pulse] in the motor side pulse unit.

(2) Command unit absolute position
Read the absolute position in the command unit.

(&) Transmission
Send command [0][2] and data No.[9][1].

Command Data No.

[0]2] [

(b) Reply
The slave station sends back the requested command pulses.

Absolute position is sent back in hexadecimal in the
command unit.
(Must be converted into decimal)

For example, data "000186A0" is 100000 [pulse] in the command unit.
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13. COMMUNICATION FUNCTION

(3) Software version
Reads the software version of the servo amplifier.

(&) Transmission
Send command [0][2] and data No.[7][0].

Command Data No.

[0[2] 1710]

(b) Reply
The slave station returns the software version requested.

—I: Software version (15 digits)
Space
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14. ABSOLUTE POSITION DETECTION SYSTEM

14. ABSOLUTE POSITION DETECTION SYSTEM

- If an absolute position erase (AL.25) or absolute position counter warning (AL.E3)
ACAUHON has occurred, always perform home position setting again. Not doing so can cause
runaway. Not doing so may cause unexpected operation.

POINT

- If the encoder cable is disconnected, absolute position data will be lost in the
following servo motor series. HF-MP, HF-KP, HF-SP, HC-RP, HC-UP, HC-LP,
and HA-LP. After disconnecting the encoder cable, always execute home
position setting and then positioning operation.

- When configuring an absolute position detection system using the QD75P/D PLC,
refer to the Type QD75P/QD75D Positioning Module User's Manual (SH (NA)
080058).

14.1 Outline
14.1.1 Features

For normal operation, as shown below, the encoder consists of a detector designed to detect a position within
one revolution and a cumulative revolution counter designed to detect the number of revolutions.

The absolute position detection system always detects the absolute position of the machine and keeps it
battery-backed, independently of whether the general-purpose programming controller power is on or off.
Therefore, once the home position is defined at the time of machine installation, home position return is not
needed when power is switched on thereafter. If a power failure or a fault occurs, restoration is easy.

General purpose programmable .
controller Servo amplifier
o Pulse train ‘
CPU Positioning module (command)|[ Home position date :
R’
Current SULL I [EEP-ROM memory |
positon | | || -7 Current L=
data | | ([ [____.] Lso position |83
———————————————— 1XO data | § £
- I/O module Backec]g up in t?e_| % l 9
| —
08 Input case of power failure s 1X E=3
=R < @ < Detecting the ||Detecting the | [} =1
22 number of position within |, &P
S revolutions one revolution |
§%a !
£5% _( Output | E !
MR-J3BAT
Battery
C D
Servo motor T
1 pulse/rev Accumulative High speed serial
|: communication

Within-one-revolution counter

(Position detector)
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14. ABSOLUTE POSITION DETECTION SYSTEM

14.1.2 Restrictions

The absolute position detection system cannot be configured under the following conditions. Test operation
cannot be performed in the absolute position detection system, either. To perform test operation, choose
incremental in parameter No.PAQ3.

(1) Speed control mode, torque control mode.

(2) Control switch-over mode (position/speed, speed/torque, torque/position).
(3) Stroke-less coordinate system, e.g. rotary shatt, infinitely long positioning.
(4) Changing of electronic gear after home position setting.

(5) Use of alarm code output.
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14.2 Specifications

(1) Specification list

Type: MR-J3BAT

Iltem Description
System Electronic battery backup system
1 piece of lithium battery (primary battery, nominal+ 3.6V
Battery p y (p y y )

Maximum revolution range

Home position+=32767 rev.

(Note 1) Maximum speed at power failure

3000r/min

(Note 2) Battery backup time

Approx. 10,000 hours (battery life with power off)

(Note 3) Battery life

5 years from date of manufacture

Note 1. Maximum speed available when the shatft is rotated by external force at the time of power failure or the like.

2. Time to hold data by a battery with power off. Replace battery within three years since the operation start whether power is

kept on/off. If the battery is used out of specification, the absolute position erase (AL.25) may occur.
3. Quality of battery degrades by the storage condition. It is recommended to connect and use battery in the servo amplifier
within two years from the production date. The life of battery is five years from the production date regardless of the

connection.

(2) Configuration

Positioning module

1/0 module

QD750

QX40 = 41 - 42 QY40 - 41 - 42 - 50

A1SD750

AX40 - 41 - 42 AY40 - 41 - 42

FXon-1GP * FXon-10PG * FXon-10GM * FXon-20GM

FXan() series * FXau() series

Programmable controller Servo amplifier

QD75 etc.
] CN1 CN2 I:
110 [
—
1
Battery CN4
! Servo motor

(MR-J3BAT)~— T

(3) Parameter setting
Set "0O0O0O1" in parameter No.PAO3 to make the absolute position detection system valid. Set "0 002"
when using the communication-based ABS transfer system. Refer to section 14.12 for the communication-
based ABS transfer system.
Parameter No.PAO3

N

—[ Absolute position detection system selection
0: Used in incremental system
1: Used in absolute position detection system
ABS transfer by DIO
2: Used in absolute position detection system
ABS transfer by communication
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14.3 Battery replacement procedure

- Before replacement a battery, turn off the main circuit power and wait for 15
minutes or longer (20 minutes for 30kW or higher) until the charge lamp turns off.
A WARNING Then, check the voltage between P(+) and N(—) with a voltage tester or others.
Otherwise, an electric shock may occur. In addition, always confirm from the front
of the servo amplifier whether the charge lamp is off or not.

POINT

= The internal circuits of the servo amplifier may be damaged by static electricity.
Always take the following precautions.
- Ground human body and work bench.
= Do not touch the conductive areas, such as connector pins and electrical parts,
directly by hand.

14.3.1 When replacing battery with the control circuit power ON

POINT

* Replacing battery with the control circuit power OFF will erase the absolute
position data.

Replacing battery with the control circuit power ON will not erase the absolute position data. Refer to section
14.4 for installation procedure of battery to the servo amplifier. To replace battery with the control circuit power
OFF, refer to section 14.3.2.

14.3.2 When replacing battery with the control circuit power OFF

Replacing battery with the control circuit power OFF will erase the absolute position data, but battery can be
replaced without erasing the absolute position data in the following procedure. In this procedure, MR-
J3BTCBLO3M battery connection cable is required. MR-J3BTCBLO0O3M cannot be added after home position is
set. Make sure to connect MR-J3BTCBLO3M between the servo amplifier and the encoder cable when setting
up the encoder cable. Refer to section 14.5 for the replacement procedure of the battery.

Servo amplifier

(Note)
MR-J3BTCBLO3M  Encoder cable
cnz [ {[] ]
CN4 Eil —
[ Servo motor
MR-J3BAT

Note. Make sure to install MR-J3BTCBLO3M when setting up the encoder cable.
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14.4 Battery installation procedure

POINT

- For the servo amplifier with a battery holder on the bottom, it is not possible to
wire for the earth with the battery installed. Insert the battery after executing the
earth wiring of the servo amplifier.

Insert connector
into CN4.

Insert connector
into CN4.

For MR-J3-350A or less * MR-J3-200A4 or less For MR-J3-500A or more = MR-J3-350A4 or more

14.5 Procedure to replace battery with the control circuit power OFF

14.5.1 Preparation for battery replacement

For the battery replacement, battery for backup is required separately from the battery to be replaced. Prepare
the following batteries.

Product Number and Use Remarks
1 for backup o .
MR-J3BAT Battery within two years from the production date.
1 for replacement
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14.5.2 Replacement procedure

Servo amplifier Step 1
Connect MR-J3BAT for backup to the battery connector of MR-
J3BTCBLO3M.
MR-J3BTCBLO3M
CN2 X
CN4 [5
Old MR-J3BAT
MR-J3BAT
for backup
New MR-J3BAT
Step 2

Servo amplifier

Remove old MR-J3BAT from the servo amplifier.

MR-J3BTCBLO3M
CN2

CN4 [
I:b/
Old MR-J3BAT MR-J3BAT
:'5 for backup

New MR-J3BAT

]

Step 3

Servo amplifier
Install new MR-J3BAT to the servo amplifier. Then, connect the lead

wire plug of new MR-J3BAT to the C4 connector of the servo
amplifier.
MR-J3BTCBLO3M
CN2 X
CN4 [5
New MR-J3BAT
MR-J3BAT
for backup
Step 4

Servo amplifier

Remove the MR-J3BAT for backup from the battery connector of MR-
J3BTCBLO3M, and the procedure is completed.

MR-J3BTCBLO3M
cN2 ]

CN4 [

a

New MR-J3BAT

MR-J3BAT
for backup

14- 6



14. ABSOLUTE POSITION DETECTION SYSTEM

14.6 Standard connection diagram

Servo amplifier

24VDC CN1
|:||7 DicoMm | 20
DOCOM| 46
(Note 2) Stroke end in forward rotation T~ LSP |43
Stroke end in reverse rotation mp LSN |44
External torque limit selection Resel TL |18
L RES |19
DOCOM| 46
EMG (Note 1)
Emergency stop
Electromagnetic OUtt o e | Servo-on _ |[EMG 142
brake output |PUt *--_—- 1 SON |15
P - N L ABS transmission 1 |
el L mode _ aBsM 17
< el ( ABS request | | ABSR| 18
= : : I:ABS transmission data bito: : ABSBO| 22
Reset | Input : : I:ABStransmission data bitl: : ABSB1| 23
-] : : I:ABS transmission data ready : :
— r ——¢ |ABST| 25
||
1/O unit
Proximity dog signal — Dog —
- (| Stop I 1 )DOCOM| 47
Stop signal - -
Power supply (24V) d DICOM| 21
[ [
% Ready [ / [ RD 49
B Zero-point - —— P15R |1
€ signal OP |33
(=] [ ¢ [
% Clear L | ' CR |41
2 5 pocom| 47
F) [ [
o [ [
o I ¢ 1
Command o | —_PP |10
pulses = J — PG [11
(for differential NP |35
line driver type) |, —I NG |36
e e e e e~ B
Upper limit setting _v— ~————— - - I
Analog torque limit — i ¢ P15R11
+ 10V/max.torque LI L | A 27
- —1 LG |28
SD Plate

Note 1. Always install the emergency stop switch.

2. For operation, always turn on forward rotation stroke end (LSP)/reverse rotation stroke end (LSN).
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14.7 Signal explanation

When the absolute position data is transferred, the signals of connector CN1 change as described in this
section. They return to the previous status on completion of data transfer. The other signals are as described in

section 3.5.

For the I/O interfaces (symbols in the 1/0O Category column in the table), refer to section 3.8.2.

setting

memory (backup memory).

) . . — /0 Control
Signal name Code | CN1 Pin No. Function/Application
category mode
While ABSM is on, the servo amplifier is in the ABS transfer
ABS transfer (Note) .
mode ABSM 17 mode, and the functions of ZSP, TLC, and D01 are as DI-1
indicated in this table.
(Note) Turn on ABSR to request the ABS data in the ABS transfer
ABS request ABSR DI-1
18 mode.
Indicates the lower bit of the ABS data (2 bits) which is sent
ABS transmission from the servo to the programmable controller in the ABS
. ABSBO 22 DO-1
data bit 0 transfer mode.
If there is a signal, DO1 turns on. P
Indicates the upper bit of the ABS data (2 bits) which is sent (Position
ABS transmission from the servo to the programmable controller in the ABS control)
. ABSB1 23 DO-1
data bit 1 transfer mode.
If there is a signal, ZSP turns on.
. Indicates that the data to be sent is being prepared in the ABS
ABS transmission )
ABST 25 transfer mode. At the completion of the ready state, TLC turns DO-1
data ready
on.
. When CR is turned on, the position control counter is cleared
Home position o . . )
CR 41 and the home position data is stored into the non-volatile DI-1

Note. When "Used in absolute position detection system" is selected in parameter No.PAO3, pin 17 acts as the ABS transfer mode
(ABSM) and pin 18 as the ABS request (ABSR). They do not return to the original signals if data transfer ends.
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14.8 Startup procedure

(1) Battery installation.
Refer to section 14.3.

(2) Parameter setting
Set "OO0O1"in parameter No.PAO3 of the servo amplifier and switch power off, then on.

(3) Resetting of absolute position erase (AL.25)
After connecting the encoder cable, the absolute position erase (AL.25) occurs at first power-on. Leave the
alarm as it is for a few minutes, then switch power off, then on to reset the alarm.

(4) Confirmation of absolute position data transfer
When the servo-on (SON) is turned on, the absolute position data is transferred to the programmable

controller. When the ABS data is transferred properly.
(a) The ready output (RD) turns on.
(b) The programmable controller/ABS data ready contact turns on.

(c) The MR Configurator ABS data display window (refer to section 14.13) and programmable controller
side ABS data registers show the same value (at the home position address of 0).
If any warning such as ABS time-out warning (AL.E5) or programmable controller side transfer error
occurs, refer to section 14.11 or chapter 9 and take corrective action.

(5) Home position setting
The home position must be set if.
(a) System set-up is performed;
(b) The servo amplifier has been changed;
(c) The servo motor has been changed; or
(d) The absolute position erase (AL.25) occurred.

In the absolute position detection system, the absolute position coordinates are made up by making home
position setting at the time of system set-up.

The motor shaft may operate unexpectedly if positioning operation is performed without home position setting.
Always make home position setting before starting operation.

For the home position setting method and types, refer to section 14.9.3.
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14.9 Absolute position data transfer protocol

14.9.1 Data transfer

POINT

- After switching on the ABS transfer mode (ABSM), turn on the servo-on signal
(SON). When the ABS transfer mode is off, turning on the servo-on signal (SON)
does not switch on the base circuit.

procedure

Each time the servo-on (SON) is turned ON (when the power is switched ON for example), the programmable

controller reads the position data (present position) of the servo amplifier.

Time-out monitoring is performed by the programmable controller.

Servo amplifier

Programmable controller

DIO allocation change

Transmission data set

I )

Transmission data set

|

DIO allocation change

Servo-on (SON) ON

ABS transfer mode ON
R ——————

ABS transmission data ready ON

—

ABS request ON
.

ABS transmission data ready OFF
—_—

ABS request OFF
.

ABS transmission data ready ON

—

ABS request ON
.

ABS transmission data ready OFF
—_—

ABS request OFF
.

ABS transmission data ready ON

—

ABS transfer mode OFF
.

TLC (ABS transmission data
ready) OFF

—_— ]

Shift and addition

,,,,,,,,,,,,,,, N
|
|

o

Shift and addition

-
Setting the current
position

14 - 10

Every time the SON is
turned ON, the ABS transfer
mode signal is turned ON

to set the data to be
transmitted.

<Current position data>

The data is read in units of

2 bits; the read data is written
to the lowest bits, and the
register is shifted right until
32-bit data is configured.

<Sum check data>

The data is read in units of

2 bits; the read data is written
to the lowest bits, and the
register is shifted right until
6-bit data is configured.

A sum check is executed

for the received 32-bit data.
After making sure that

there are no errors in the data,
the current position is set.

Start processing

Repeated to configure 32-bit data

Repeated to configure 6-bit data

End processing

16 times

3 times
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14.9.2 Transfer method

The sequence in which the base circuit is turned ON (servo-on) when it is in the OFF state due to the servo-on
(SON) going OFF, an emergency stop (EMG), or alarm (ALM), is explained below. In the absolute position
detection system, every time the servo-on (SON) is turned on, the ABS transfer mode (ABSM) should always
be turned on to read the current position in the servo amplifier to the controller. The servo amplifier transmits to
the controller the current position latched when the ABS transfer mode (ABSM) switches from OFF to ON. At
the same time, this data is set as a position command value inside the servo amplifier. Unless the ABS transfer

mode (ABSM) is turned ON, the base circuit

(1) At power-on
(a) Timing chart

cannot be turned ON.

Power ON J
SUPPlY e

If SON is turned ON before ABSM is input

,

ON T
Servo-on ‘
|
(SON) OFF — :
| |
| |
12 , 3 |
4) ON ) 3)
ABS transfer mode During transfer of ABS Y During transfer of ABS Y
(ABSM) OFF —
l l
| |
(Note . (Note
N |
ABS request © | |
| |
(ABSR) oFF — :
| |
| |
" (Note " (Note
ABS transmission ~ ON | ( | (
data ready ! !
(ABST) OFF — :
I | I I I I
| I I I | I
Do (Note) | / Lo (Note) | /
Transmission Y ' N ‘
(ABS) data | X ABS data X | X ABS data X /
ABSBO:bit1 ! !
[ABSBl:bitZ] [ Soimsh / [ Solms /
I |
ON
Base circuit
OFF
1)
ON
Ready | Operation | Operation
(RD) OFF enabled enabled

Note. For details, refer to (1) (b) of this section.

14 - 11




14. ABSOLUTE POSITION DETECTION SYSTEM

1) The ready (RD) is turned ON when the ABS transfer mode (ABSM) is turned OFF after transmission
of the ABS data.
While the ready (RD) is ON, the ABS transfer mode (ABSM) input is not accepted.

2) Even if the servo-on (SON) is turned ON before the ABS transfer mode (ABSM) is turned ON, the
base circuit is not turned ON until the ABS transfer mode (ABSM) is turned ON.
If a servo alarm has occurred, the ABS transfer mode (ABSM) is not received.
The ABS transfer mode (ABSM) allows data transmission even while a servo warning is occurring.

3) If the ABS transfer mode (ABSM) is turned OFF during the ABS transfer mode, the ABS transfer
mode is interrupted and the time-out error (AL.E5) occurs.
If the servo-on (SON) is turned OFF, the reset (RES) is turned ON, and the emergency stop (EMG) is
turned OFF during the ABS transfer mode, the ABS time-out warning (AL.E5) occurs.

4) The functions of output signals such as ABST, ABSBO0, and ABSB1 change depending on the
ON/OFF state of the ABS transfer mode (ABSM).
Note that if the ABS transfer mode (ABSM) is turned ON for a purpose other than ABS data
transmission, the output signals will be assigned the functions of ABS data transmission.

. Output signal
CN1 Pin No.
ABS transfer mode (ABSM): OFF ABS transfer mode (ABSM): ON
22 Positioning completion ABS transmission data bit O
23 Zero speed detection ABS transmission data bit 1
25 During torque limit control ABS transmission data ready

5) The ABS transfer mode (ABSM) is not accepted while the base circuit is ON.
For re-transferring, turn OFF the servo-on (SON) signal and keep the base circuit in the off state for
20ms or longer.
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(b) Detailed description of absolute position data transfer

Servo-on in ON
programmable
controller

Servo-on
(SON)

((
))

During transfer of ABS

ABS transfer mode
(ABSM)

ABS request
(ABSR)

ABS transmission / \‘
data ready
(ABST) OFF
I 1 I 1 I I
I 1 | 1 | |
I 1 | 1 | |
] 1 | (( 1 | |
)7
P y Lower y \ // Checksum '\,
Transmission (ABS) data >< 2 bits >< \ >< A\ Upper 2 bits

Note. If the servo-on (SON) is not turned ON within 1 second after the ABS transfer mode (ABSM) is turned ON,
an SON time-out warning (AL.EA) occurs. This warning, however, does not interrupt data transmission.
It is automatically cleared when the servo-on (SON) is turned ON.

1) The programmable controller turns ON the ABS transfer mode (ABSM) and servo-on (SON) at the
leading edge of the internal servo-on (SON).

2) In response to the ABS transfer mode (ABSM), the servo detects and calculates the absolute position
and turns ON the ABS transmission data ready (ABST) to notify the programmable controller that the
servo is ready for data transmission.

3) After acknowledging that the ready to send (ABST) has been turned ON, the programmable controller
turns ABS request (ABSR) ON.

4) In response to ABS request (ABSR), the servo outputs the lower 2 bits of the ABS data and the ABS
transmission data ready (ABST) in the OFF state.

5) After acknowledging that the ABS transmission data ready (ABST) has been turned OFF, which
implies that 2 bits of the ABS data have been transmitted, the programmable controller reads the
lower 2 bits of the ABS data and then turns OFF the ABS request (ABSR).

6) The servo turns ON the ABS transmission data ready (ABST) so that it can respond to the next
request.
Steps 3) to 6) are repeated until 32-bit data and the 6-bit checksum have been transmitted.

7) After receiving of the checksum, the programmable controller confirms that the 19th ABS
transmission data ready (ABST) is turned ON, and then turns OFF the ABS transfer mode (ABSM). If
the ABS transfer mode (ABSM) is turned OFF during data transmission, the ABS transfer mode
(ABSM) is interrupted and the ABS time-out warning (AL.E5) occurs.
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(c) Checksum
The checksum is the code which is used by the programmable controller to check for errors in the
received ABS data. The 6-bit checksum is transmitted following the 32-bit ABS data.
At the programmable controller, calculate the sum of the received ABS data using the ladder program
and compare it with the checksum code sent from the servo.
The method of calculating the checksum is shown. Every time the programmable controller receives 2
bits of ABS data, it adds the data to obtain the sum of the received data. The checksum is 6-bit data.

Example: ABS data: —10 (FFFFFFF6H)
10°
01°
11°

3 <Appendix>
3 Decimal -10
11° ! !
11b . Hexadecimal FFFF FFF6
11b | / !
11b © Binary 1111 1111 222 2-weveenees 0110
11° ' When the binary data of each 2bits of the
11° | ABS data is added up, "10 1101° " is obtained.
110 L 2
11°
11°
11°
11°
11°
+) 11°

101101°

Therefore, the checksum of "—10" (ABS data) is "2D™
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(2) Transmission error
(a) Time-out warning(AL.E5)
In the ABS transfer mode, the time-out processing shown below is executed at the servo. If a time-out
error occurs, an ABS time-out warning (AL.E5) is output.
The ABS time-out warning (AL.E5) is cleared when the ABS transfer mode (ABSM) changes from OFF
to ON.

1) ABS request OFF-time time-out check (applied to 32-bit ABS data in 2-bit units + checksum)
If the ABS request signal is not turned ON by the programmable controller within 5s after the ABS
transmission data ready (ABST) is turned ON, this is regarded as a transmission error and the ABS
time-out warning (AL.E5) is output.

ON
ABS transfer mode
OFF
\‘ 'I
ON | S —
ABS request ! T_ |
OFF ; L :
| Signal is not turned ON|
| ]
Il
ABS transmission ON !
data ready OFF !
I
|
Yes '
AL.E5 warning
No

2) ABS request ON-time time-out check (applied to 32-bit ABS data in 2-bit units + checksum)
If the ABS request signal is not turned OFF by the programmable controller within 5s after the ABS
transmission data ready (ABST) is turned OFF, this is regarded as the transmission error and the
ABS time-out warning (AL.E5) is output.

ON
ABS transfer mode
OFF
N "
ON | I
ABS request ! | !
OFF | 4_\________:____________
| I
! Signal is not turned OFF |
| I
ABS transmission ON i
data ready OFF !
I
|
Yes I
AL.E5 warning
No
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3) ABS transfer mode finish-time time-out check
If the ABS transfer mode (ABSM) is not turned OFF within 5s after the last ABS transmission data
ready (19th signal for ABS data transmission) is turned ON, it is regarded as the transmission error
and the ABS time-out warning (AL.E5) is output.

ABS transfer mode

ABS request

ABS transmission
data ready

AL.E5 warning

4) ABS transfer mode (ABSM) OFF check during the ABS transfer

ON

OFF

ON

OFF

Yes

No

5s
>

Signal is not turned OFF

G aininininiint

P

4 18 19

:

When the ABS transfer mode is turned ON to start transferring and then the ABS transfer mode is
turned OFF before the 19th ABS transmission data ready is turned ON, the ABS time-out warning
(AL.E5) occurs, regarding it as a transfer error.

ABS transfer mode

ABS request

ABS transmission
data ready

AL.E5 warning

ON

OFF

ON

OFF

ON

OFF

Yes

No
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5) Servo-on (SON) OFF, Reset (RES) ON, Emergency stop (EMG) OFF check during the ABS transfer
When the ABS transfer mode is turned ON to start transferring and then the servo-on (SON) is turned
OFF, the reset (RES) is turned ON, or the emergency stop (EMG) is turned ON before the 19th ABS
transmission data ready signal is turned ON, the ABS time-out warning (AL.E5) occurs, regarding it

as a transfer error.

Servo-on (SON)

ABS transfer mode

ABS request

ABS transmission
data ready

AL.E5 warning

ON

OFF

ON 4§

OFF
ON

I I
OFF ——— A

Yes

No
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(b) Checksum error
If the checksum error occurs, the programmable controller should retry transmission of the ABS data.
Using the ladder check program of the programmable controller, turn OFF the ABS transfer mode
(ABSM). After a lapse of 10ms or longer, turn OFF the servo-on (SON) (OFF time should be longer than
20ms) and then turn it ON again.
If the ABS data transmission fails to end normally even after retry, regard this situation as an ABS
checksum error and execute error processing.
The start command should be interlocked with the ABS data ready signal to disable positioning
operation when an checksum error occurs.

20ms 20ms 20ms
or longer or longer or longer
I I I | | |
ON I I I I I I
Servo-on Retry 1 Retry 2 Retry 3
OFF— 1oms —— 1Oms . 10ms . 10ms
or longer ! lor longer ! lor longer lor longer !
| I I I | I |
ON
ABS transfer mode
OFF —
ON
ABS request
OFF
ON
ABS send data ready
OFF
Yes
ABS checksum error
No

14 - 18
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(3) At the time of alarm reset

If an alarm occurs, turn OFF the servo-on (SON) by detecting the alarm output (ALM).
If an alarm has occurred, the ABS transfer mode (ABSM) cannot be accepted.

In the reset state, the ABS transfer mode (ABSM) can be input.

Servo-on
(SON)

Reset
(RES)

ABS transfer mode
(ABSM)

ABS request
(ABSR)

ABS transmission
data ready
(ABST)

Transmission
(ABS) data

Base circuit

Alarm output
(ALM)

Ready
(RD)

ON

OFF

A\

A

A During transfer of ABS Y

ON

OFF

ON

OFF

ON

OFF

95[ms]

Occurrence of alarm

14 - 19
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(4) At the time of emergency stop reset
(a) If the power is switched ON in the emergency stop state

The emergency stop state can be reset while the ABS data is being transferred.
If the emergency stop state is reset while the ABS data is transmitted, the base circuit is turned ON
95[ms] after resetting. If the ABS transfer mode (ABSM) is OFF when the base circuit is turned ON, the
ready (RD) is turned ON 5[ms] after the turning ON of the base circuit. If the ABS transfer mode (ABSM)
is ON when the base circuit is turned ON, it is turned OFF and then the ready (RD) is turned ON. The
ABS data can be transmitted after the emergency stop state is reset.
The current position in the servo amplifier is updated even during an emergency stop. When servo-on
(SON) and ABS transfer mode (ABSM) are turned ON during an emergency stop as shown below, the
servo amplifier transmits to the controller the current position latched when the ABS transfer mode
(ABSM) switches from OFF to ON, and at the same time, the servo amplifier sets this data as a position
command value. However, since the base circuit is OFF during an emergency stop, the servo-lock
status is not encountered. Therefore, if the servo motor is rotated by external force or the like after the
ABS transfer mode (ABSM) is turned ON, this travel distance is accumulated in the servo amplifier as
droop pulses. If the emergency stop is cleared in this status, the base circuit turns ON and the motor
returns to the original position rapidly to compensate for the droop pulses. To avoid this status, reread
the ABS data before clearing the emergency stop.

power ON J
SUPRlY  opF

ON
Servo-on
(SON) OFF !
I
| R
ON ! eset
Emergency stop | v
(EMG) OFF :
I |
l 1
I |
ON !
ABS transfer mode 4 During transfer of ABS Y :
(ABSM) OFF |
|
:
ABS request ON |
(ABSR) OFF }
|
:
|
ABS transmission  ON !
data ready !
(ABST) OFF T
: : :
1 1 1
Send (ABS) data >< ABS data >< !
: 95[ms]
1
ON
Base circuit
OFF
1 5[ms]
]
ON '
Ready 1 Operation
(RD) OFF enabled
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(b) If emergency stop is activated during servo-on
The ABS transfer mode (ABSM) is permissible while in the emergency stop state. In this case, the base
circuit and the ready (RD) are turned ON after the emergency stop state is reset.

Servo-on ON
(SON) OFF
I
|
I
Emergency stop ON 1 :
A
(EMG) OFF :
I
|
I
ABS transfer mode ON )
During transfer of ABS
(ABSM) OFF
ABS request ON
(ABSR) OFF

ABS transmission  ON
data ready

(ABST) OFF

Send (ABS) data

>< ABS data ><

95[ms]
|
ON
Base circuit
OFF
|
:
ON ‘ ——
Ready Operation
(RD) OFF enabled
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14.9.3 Home position setting

(1) Dog type home position return

Preset a home position return creep speed at which the machine will not be given impact. On detection of a
zero pulse, the home position setting (CR) is turned from off to on. At the same time, the servo amplifier
clears the droop pulses, comes to a sudden stop, and stores the stop position into the non-volatile memory

as the home position ABS data.

The home position setting (CR) should be turned on after it has been confirmed that the in-position (INP) is
on. If this condition is not satisfied, the home position setting warning (AL.96) will occur, but that warning
will be reset automatically by making home position return correctly.

The number of home position setting times is limited to 1,000,000 times.

Servo motor

Dog signal
(DOG)

Completion of
positioning
(INP)

Home position
setting (CR)

Home position
ABS data

ON

OFF

ON

OFF

ON

OFF

]
I
I
|
Proximity dog :
I
I
I

I : 20 [ms] or longer
—_——
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(2) Data set type home position return

POINT

- Never make home position setting during command operation or servo motor
rotation. It may cause home position sift.
= It is possible to execute data set type home position return when the servo off.

Move the machine to the position where the home position is to be set by performing manual operation
such as JOG operation. When the home position setting (CR) is on for longer than 20ms, the stop position
is stored into the non-volatile memory as the home position ABS data.
When the servo on, set home position setting (CR) to ON after confirming that the in-position (INP) is ON. If
this condition is not satisfied, the home position setting warning (AL.96) will occur, but that warning will be

reset automatically by making home position return correctly.

The number of home position setting times is limited to 1,000,000 times.

Servo motor

Completion of
positioning
(INP)

Home position
setting (CR)

Home position
ABS data

ON

OFF

ON

OFF

Manual feed (JOG, etc.)

r

20 [ms] or longer
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14.9.4 Use of servo motor with an electromagnetic brake

The timing charts at power on/off and servo-on (SON) on/off are given below.
Preset parameter No.PA04/PD13 to PD16/PD18 of the servo amplifier to make the electromagnetic brake

interlock (MBR) valid. When the ABS transfer mode is ON, the electromagnetic brake interlock (MBR) set in
parameter No.PAO4 is used as the ABS data bit 1.
Hence, make up an external sequence which will cause the electromagnetic brake torque to be generated by

the ABS mode (ABSM) and electromagnetic brake interlock (MBR).

Power ON J
SUPPlY  opp

Servo-on
(SON)

ABS transfer mode
(ABSM)

ABS request
(ABSR)

ABS transmission
data ready
(ABST)

Send (ABS) data

Base circuit

Ready
(RD)

Electromagnetic
brake interlock
(MBR)

Electromagnetic
brake torque

ON

OFF —

ON

OFF — of ABS

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

OFF

During transmission

During transmission

of ABS

|
|
|
X ABS data X
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14.9.5 How to process the absolute position data at detection of stroke end

The servo amplifier stops the acceptance of the command pulse when stroke end (LSP - LSN) is detected,
clears the droop pulses to 0 at the same time, and stops the servo motor rapidly.

At this time, the programmable controller keeps outputting the command pulse. Since this causes a
discrepancy between the absolute position data of the servo amplifier and the programmable controller, a
difference will occur between the position data of the servo amplifier and that of the programmable controller.
To prevent this difference in position data from occurring, do as described below. When the servo amplifier has
detected the stroke end, perform JOG operation or the like to clear the stroke end. After that, switch the servo-
on (SON) off once, then on again, or switch the power off once, then on again. This causes the absolute
position data of the servo amplifier to be transferred to the programmable controller, restoring the normal data.
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14.10 Examples of use
14.10.1 MELSEC FX(2N)-32MT (FX(@2N)-1PG)

(1) Connection diagram
(a) FX-32MT (FX-1PG)

Servo amplifier

FX-32MT
L
e Power supply
24VDC N - CN1
—§| ——{COM SCRUN bocom| 46
¢—P—L 1—RUN -
p 3.3kQ T ABS transmission data bit 0/Completion of posmonlng,\ 2
ABSBO | >
! — ABS transmission data bit 1/Zero speed detection ——e
[ ! X1 N /™ aesp1| 23 —b— ! —
| — ABS transmission data ready/Torque limit control speed ! ——
*r— | X2 AI ABST| 25 —C | —
. arm ——
— ! X3 N ax ALM| 48 46— | T
| ——] Alarm reset Servo ready A - A ————4
) ! | X4 ] Emergency stop RD | 49 I
*—— ! X5 VaE
| ——{ Servo-on
*— | X v
*—— ! X7 /]
| ——J0G(+)
*—— | X10
——J0G(—)
*~— 1 X11 -
| ——Position start
*—— X1
27 [—— Position stop
——b—1 +— Xt
I———— Home position return start
X1
———{1PG error reset
X15
i %
om] EMG| 42 — T 1+—_—9
Servo-on - *
1 Yo d SON| 15 [—"F+—-+—¢
— ABS transfer mode |
— | — V1 dk aBsM| 17— | —d
— ABS request
| N I
—— | — Y2 ABSR| 18 [—— —t
— Alarm reset | %*
—ﬁEFj— RES| 19 — " T+——¢
— I Y5 - Electromagnetic
o | JFJF 1 | v - P+~ @ brake output
— —] TSI IZSITTTTo N | (Note 3)
—ﬁ j— Y7 | I H
|
OM3| % : \ :
—@— Y10 —@r:— Servo alarm | | (Note 2) X
— I — Y11 @I, | ABS communication error MV |
= 6
—— : — Y12 —@—:I— ABS checksum error : :
e L !
24+ /1 : - . picom| 20
SG | :
|
|
FX-1PG SG : |
|
3 LS ro
DOG Proximity dog [
o '
STOP R L
A VH SN bicom| 21
<l - 1 45D
VL (Note 1) t3z ,_0/
OPC| 12
*
PP 10
pocom| 47
3%
NP | 35
| OM1| bocom| 47 + %
s \
CLR CR | 41 ——
_I L +pco+ P1SR| 1 b +15v
; 5 PGO oP | 33

777777777777777777777777777777777 \7 D P|ate—”!
sb

Note 1. To be connected for the dog type home position setting. At this time, do not connect the portions marked (Note 2).
2. To be connected for the data set type home position setting. At this time, do not connect the portions marked (Note 1).
3. The electromagnetic brake interlock (MBR) should be controlled by connecting the programmable controller output to a
relay.
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(b) FX2N-32MT (FX2N-1PG)

Servo amplifier

FXa-32MT
C——
] Power supply
2avoc | N - on1
F——-COM ocom| 46
N—
% W AABS transmission data bit 0/Completion of posmioningr roseo| 22 ;Etl )
3.3kQ 1] |, ABS transmission data bit 1/Zero speed detection 7 | —"\—1
— | ABSBL —: —
— ABS transmission data ready/Torque limit control speed ! ——
—— : X2 ’\AI L il N ABST| 25 46— 1| —e
— arm —]—
——— | X3 M 1 PYRY] P73 S p—
I E7R Alarm reset Servo ready - =~ —/.‘—4
I ———] Emergency stop RD [ 49
> | X5 1 M
I W Servo-on
——
| — v
- | X7 /1
——J0G(+)
—— ! X10
I ——J0G(—)
—— | X1. —
[—— Position start
> ! X12 —
| —— Position stop
—— X13
% ———{ Home position return start
b —{xua
——{1PG error reset
X1!
= ¥
OoM1 EMG| 42 — " 1+—i¢—9
Servo-on L %
L Y0 T SON| 15 —_ +—i¢+—¢
— A\ ABS transfer mode |
—— | — Y1 BSM| 17 — | —
| ~7 ] A\ ABS request T |
. — A\ Alarm reset I *
—ﬂﬁﬁ— V3 RES[ 10 |—T—F—¢—¢
Ol
e 1 o
— | e ) [ ! Electromagnetic
| ~6 ] 0. | - -Pt- @ brake output
' ‘ | Yo | oo o | (Note 3)
—ﬁ j— Y7 h : ‘
OM3| & | | |
_ﬁ&'—h_ Y10 @& 1 Servo alarm : | (Note 2) :
— | — Y11 —@r:—t ABS communication error ;47 |
—— : — Y12 @ ABS checksum error : :
— e L ‘
24+ 0 —— . oicom| 20
— I
gt
|
I l
FXan-1PG T
|
sme 1S R A
DOG Proximity dog |
— i
sTOP X !
VIN = & 9—|picom| 21
P
(Note 1) L L
> | OPC| 12
3.3kQ | T T T T T T — -Pulse train for forward rotation*:* T~~~y ~ et _ %
[l | [l PP | 10 ™~
OMO) : : Pulse train for reverse rotation— : : : pocom| 47 ; %
RP ; — ; NP | 35 i<t
3.3kQ — e e it e '
_____ /________________'_:::::::::3*\
om] N - Y0 s Toocod 47
| NS [ I J Clear | [ N + %
CLR Tt CR | 41 ¢
PGO+ T P T y¥— P15R| 1 I +15v
[ | Z-phase pulse | [
PGO T N T —T oP | 33 —/_\?
Plate ﬁ

Note 1. To be connected for the dog type home position setting. At this time, do not connect the portions marked (Note 2).
2. To be connected for the data set type home position setting. At this time, do not connect the portions marked (Note 1).
3. The electromagnetic brake interlock (MBR) should be controlled by connecting the programmable controller output to a

relay.
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(2) Sequence program example
(a) Conditions
1) Operation pattern
ABS data transfer is made as soon as the servo-on switch is turned on. After that, positioning
operation is performed as shown below.

Home position

3) | 1)
PO N
address [— I I O B 1
2)

After the completion of ABS data transmission, JOG operation is possible using the JOG+ or JOG—
switch, and dog type home position return is possible using the home position return switch.

2) Buffer memory assignment
For BFM#26 and later, refer to the FX2(N)-1PG User's Manual.

BMF No.
Upper 16 | Lower 16 Name and symbol Set value Remark

bits bits

- #0 Pulse rate A 2000
#2 #1 Feed rate B 1000

- #3 Parameter H0000 Command unit: Pulses
#5 #4 Max. speed Vmax 100000PPS

- #6 Bias speed Vbia OPPS
#8 #7 JOG operation Vjog 10000PPS
#10 #9 Home position return speed (high speed) VRT 50000PPS

- #11 Home position return speed (creep) Ao 1000PPS

- #12 Home position return zero-point signal count N 2 pulses Initial value: 10
#14 #13 Home position address HP 0

#15 Acceleration/deceleration time Ta 200ms Initial value: 100

- #16 Not usable
#18 #17 Target address (1) P(1) 0
#20 #19 Operation speed (l) V() 100000 Initial value: 10
#22 #21 Target address (Il) P(Il) 0
#24 #23 Operation speed (I1) V(I1) 10

- #25 Operation command H0000

3) Instructions
When the servo-on switch and the COM of the power supply are shorted, the ABS data is transmitted
when the servo amplifier power is turned ON, or at the leading edge of the RUN signal after a PC
reset operation (PC-RESET). The ABS data is also transmitted when an alarm is reset, or when the
emergency stop state is reset.
If checksum discrepancy is detected in the transmitted data, the ABS data transmission is retried up
to three times. If the checksum discrepancy is still detected after retrying, the ABS checksum error is
generated (Y12 ON).
The following time periods are measured and if the ON/OFF state does not change within the
specified time, the ABS communication error is generated (Y11 ON).
ON period of ABS transfer mode (Y1)
ON period of ABS request (Y2)
OFF period of ready to send the ABS data (X2).
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(b) Device list

X input contact Y output contact
X0 Transmission data bit 0 / completion of YO Servo-on
positioning Y1 ABS transfer mode
X1 Transmission data bit 1 / zero speed detection Y2 ABS request
X2 Send ABS transmission data ready/ torque limit| Y3 Alarm reset
control Y4 (Note 2) Electromagnetic brake output
X3 Servo alarm Y5 (Note 1) Clear
X4 Alarm reset switch Y10 Servo alarm
X5 Servo emergency stop Y11 ABS communication error
X6 Servo-on switch Y12 ABS checksum error
X7 Servo ready
X10 JOG (+) switch
X11 JOG (-) switch
X12 Position start switch
X13 Position stop switch
X14 Home position return start switch
X15 1PG error reset
D register M contact
DO ABS data: Lower 16 bits MO Error flag
D1 ABS data: Upper 16 bits M1 ABS data transmission start
D2 Checksum addition counter M2 Retry command
D3 Check data in case of checksum error M3 ABS data read
D4 Transmission retry count in checksum M4 Servo-on request reset permission
discrepancy M5 Servo-on request
D24 Home position address: Lower 16 bits M6 Retry flag
D25 Home position address: Upper 16 bits M10 ]
D106 1PG present position address: Lower 16 bits M11 ABS data 2 bit receiving buffer
D107 1PG present position address: Upper 16 bits M12
M13 a
M20 ]
l ABS data 32 bit buffer
M51 B
M52 ]
l Checksum 6 bit buffer
M57 B
M58 For checksum comparison
M59 B
T timer M62 Sum check discrepancy (greater) >
T200 Retry wait timer M63 Sum check discrepancy =
T201 ABS transfer mode timer M64 Sum check discrepancy (less) <
T202 ABS request response timer M70 (Note 1) i Clear (CR) ON timer request
T203 Ready to send response timer M71 (Note 1) : Data set type home position return request
T204 ABS data waiting timer M99 ABS data ready
T210 (Note 1) ¢ Clear (CR) ON timer
T211 Retry ABS transfer mode OFF wait timer 20ms C counter
set Co All data reception frequency counter (19 times)
C1 Checksum reception frequency counter
Cc2 ABS data reception frequency counter (16 times)

Note 1. Necessary when data set type home position return is executed.

2. Necessary in the event of electromagnetic brake output.
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—|

(c) ABS data transfer program for X-axis

M8002

Initial
pulse

r
1 TO

-
{pbTO

-
{bTo

-
{bTo

r
1 TO

r
17O

-
[bTO

r
17O

r
1 DTO

K3

K4

K7

K9

K11

K12

K13

K15

K19

-
{DmoV ko D24 |

-
{pmov K300000 D100}

r -
{bmOV K-250000 D102 H

.
{DmoVv ko D104 |

.
{DmOV Ko z K

-
{pmov k4 D4 H

Ko K1 H

K100000 K1 H

K10000 K1 H

K50000 K1 H

K1000 K1 H

K2 K1 H

D24 K1 H

K200 K1 H

K100000 K1 H

Setting home position addressA
to 0

Setting 1PG pulse command
unit

1PG max. speed: 100 kpps

1PG JOG speed: 10 kpps

1PG home position return
speed: 50 kpps

1PG creep speed: 1 kpps

1PG home position return
zero-point count: twice

1PG home position address
setting

1PG acceleration/deceleration
time: 200ms

1PG operation speed:
100kpps

Position move account 1:
300000 pulses

Position move account 2:
—250000 pulses

Position move account 3:
0 pulses

Clearing index registers V, Z

Setting "4 times" for check
sum error transmission

frequency

(To be continued) |—_1—|
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[1]

(Continued from preceding page)’_T_‘

Servo-on request

Servo-on output

ABS data transmission start

Clearing retry counter

Resetting ready to send ABS
data

Resetting servo-on request

Resetting ABS transfer mode

Resetting ABS request

Resetting retry flag

Resetting checksum
judgement flag

Resetting communication
counter

X6 M6
| | I
— | v 42 [seT M5 H
Servo-on Retry
switch
M5 Y12 MO Y11
| | | | (
— | H 48 HF | (vo )
Servo-on ABS check  Error ABS
request  error flag communication
error |
r
[PLs M1 H
M1 M6
| | [
f ¥ [RsT ct H
ABS Retry
transmission
X6 start
r
—F [RsT Moo H
Servo-on
switch
r
[RsT VI
Y12
1 [
f [RsT vy1 H
ABS check
error
r
[RsT y2 H
r
[RsT Ms H
———{7rsT M62 me4 H
L [7rsT co c2 H
|z| (To be continued)lzl
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2]

X4 MO
\ Il (
Tl (v3 )
Alarm reset  Error
switch flag
Y3
r
—] [RsT c1 H
Alarm reset
-
{zrsT Mo M4 H
-
[zrsT DO D3 H
r
[RsT c2 H
r
[RsT co H
X5
P
T (Mo )
Emergency stop
switch
X3
P
(v10 A
Servo alarm
r
[RrsT vy1 H
r
[RsT v2 H
r
[RsT Moo H
r
[RsT M5 H
r
[RsT Ms H
M1
r
-~ [seT y1 H
ABS data
transmission start
r
{zrsT wm10 Me4 H
r
{zrsT DO p2 H
r
[RsT c2 H
r
[RsT co H

(Continued from preceding page) I_T_I

Alarm reset output

Clearing retry counter

Clearing ABS data receiving
area

Clearing ABS receive data
buffer

Resetting ABS data reception
counter

Resetting all data reception
counter

Error flag output

Servo alarm output

Resetting ABS transfer mode

Resetting ABS request

Resetting ready to send

Resetting servo-on request

Resetting retry flag

ABS transfer mode ON

Clearing ABS data reception
area

Clearing ABS receiver data
buffer

Resetting ABS data reception
counter

Resetting all data reception
counter

(To be continued) I_ﬂ
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(2]

(Continued from preceding page) IZ‘

receptin  ready
counter

{waNDP HOO3F D2

Y1 co X2
| ye || I
f .4 11 LPLS M3 H
ABS All data Send data ready
transfer receptin
mode counter M3
| I
| [seT v2 H
ABS data read
Y2 X2 K1
| | (-
| f (T204 N
ABS Send data
request ready
T204
— } [WANDP K1X0 H0003 K1M10 h
ABS data waiting timer
r
[sFTR mM10 M20 K38 K2 H
Cc2
X [
f [ADDP KiM10D2 D2 H
K16
(2 N
K19
(0 N
r
[RsT v2 H
co X2
| | | I
——E | — [RsT yi H
Alldata  Send data

p2 H

I 11
Servo-on Retry flag
request

[]

r
{CMPP  K2M52 D2 M62 :l-
C1
] (nz )
Retry counter
M62 C1l
| | I
— | 4 [PLs M2 H
> Retry
counter
M64 K2
— (211
<
r
{mMov kams2 D3 H
[
[seT Me H
T211
| [
| [PLs M4 H
Retry ABS transfer mode OFF
wait timer
M4
| I
— | [RsT Ms H
Servo-on request reset permission
M5 M6 K10
| | | (200 H

Resetting ABS data

ABS request ON

ABS data waiting timer 10ms

Masking ABS data 2 bits

Right shift (2 bits) of ABS data |

Checksum addition

Updating ABS data reception
counter

Updating all data reception
counter

Resetting ABS request

Resetting ABS transfer mode

Masking checksum 6 bits

Comparison of checksum

ABS data checksum error

Retry command

Retry ABS transfer mode OFF
wait timer: 20ms set

Storing checksum value in the
case of checksum error

Retry flag ON

Servo-on request reset
permission

Resetting servo-on request

Setting retry wait timer: 100ms |

(To be continued) I_ﬂ
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L4—_| (Continued from preceding page) ’_4—_|
M63 -
— | [omove kem20 Do H ABS data— — DO, D1
Checksum
match
[DADDPDO D24 oo | Adding 1PG home position
address
[DTOP KO K26 DO K1 - -
- 11 ABS data-—1PG Writing absolute
position data to
r . 1PG
[seT Moo H Setting ABS data ready
[ZRST W62 wes M ;I:Zﬂng checksum judging
[RsT Ms H Resetting retry flag ]
Y11 X6 ; -
— | Ny [RST vi ]_ Detecting ABS

ABS Servo-on communication error

communi-  switch
cation error

[RsT Y2 H Resetting ABS request

14 - 34

Y1 K500
— | (201 H ABS transfer mode 5s timer
ABS transfer mode
Y1 Y2 K100
| ¥ (120 ) ABS request response '
ABS transfer ABS request 1s timer DE‘teCtlng ABS
mode communication
v X2 S0 | Ready to send response error
, . (1208 1s timer
ABS transfer Send data ready
mode
T201
— (v11 { ABS communication error
ABS transmission NG
T202
ABS request NG
T203
Send data ready NG -
M2 D4 -
— | (c1 H Counting retry frequency
Retry command ABS transfer
T200 M6 retry control
| !} [seT M5 H Setting servo-on request
Retry Retry
wait
timer
|__5—| (To be continued) |__5—|
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LS—_| (Continued from preceding page)LS—_|
M8000 _
p
—Af (M09
Normally
OFF
p
(m110 H
p
M111
(w111 ) 1PG control
command
; (not used)
(m112 H
p
(m102 H
p
(m103 H ]
X7 X12 M99 _
— | |} I} [PLs M120 H Start command pulse
Servo Position ABS data ready
ready start switch
X10
] (M104 4 1PG JOG+ command o .
10G+ peration
command
X11
control
} (m105 H 1PG JOG-command
JOG-
(Note)
v " " wyia T TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT m .
X X14 ; | 1PG home position return
— | 1 WO tart -
| Servo ready Home position return switch |
L L oo _
M120 -
} [pTo ko k17 D100z k1 H Setting motion distance
Position
start
command
pulse [ser 108 H 1PG start
- -
{fone  z H
r
[one z H
Index processin .
P 9 Position
{bewp z K6 M121 H command
control
M122
| I
| {omov ko z H
INDX=6 -
X13
| (m101H 1PG stop command
Position |
stop switch
MO
Error flag
X16
| (m100H 1PG error reset
1PG error reset -

|_6_—| (To be continued)l_i—l

Note. Program example for the dog type home position return. For the data set type home position return, refer to the program example
in (2), (d) of this section.
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[e]

(d) Data set type home position return

(Continued from preceding page) ’_6__|

M8000
— | [To ko k25 «Kkami0 ki H FX2— 1PG
Normally Transmission of control signals
ON
[FRoM ko k28 k3wm200 ki H 1PG—>FX2
Transmission of status
[oFROMKO k26 D106 k1 H 1PG—FX2
Transmission of present
M200 position D106, D107
—F [RsT mi08 H 1PG
Resetting start command
[eno H

After jogging the machine to the position where the home position (e.g.500) is to be set, choose the

home position return mode set the home position with the home position return start switch (X14) ON.
After switching power on, rotate the servo motor more than 1 revolution before starting home position
return. Do not turn ON the clear (CR) (Y5) for an operation other than home position return. Turning it
ON in other circumstances will cause position shift.

Y1 X0 X14
| | || [
T 11 11 L PLS m7o |
ABS transfer Positioning Home position
mode completion return start switch
M70 K10
| (-
— (7210 H
Clear signal ON
timer request
M71
—] {seT M71 R
Date set type home position return request
T210
| [
f {RsT M71 R
Clear signal 100ms ON timer
M71
| {
. (vs N
Data set type
home position
return request
r
{pmovp kso0 D24 |
r
{DTOP kKO K13 D24 Kt H
r
{DTOP KO K26 D24 Kt H
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Clear (CR) ON timer request

Clear (CR) 100ms ON timer

Setting data set type home position return request

Resetting data set type home position return request

Clear (CR) ON

Setting X-axis home position address "500"
in the data register

Changing X-axis home position address

Changing X-axis present position data
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(e) Electromagnetic brake output

During ABS data transfer (for several seconds after the servo-on (SON) is turned on), the servo motor

must be at a stop.

Set "0O00O0O1" in parameter No.PA04 of the servo amplifier to make the electromagnetic brake interlock

(MBR) valid.

Y1 X1
| |
11
ABS transfer Electromagnetic brake
mode interlock (MBR)

(f) Positioning completion
To create the status information for positioning completion.

r
L4

Electromagnetic brake output

During ABS data transfer (for several seconds after the servo-on (SON) is turned on), the servo motor

must be at a stop.

Y1 X0
_/L}’ ||
I 11
ABS transfer Positioning
mode completion
Y1

_|

ABS transfer
mode

(g9) Zero speed
To create the status information for zero speed.

H Completion of positioning

During ABS data transfer (for several seconds after the servo-on (SON) is turned on), the servo motor

must be at a stop.

Y1 X1
|| e
I A M
ABS transfer Zero speed

mode
Y1
— Q

ABS transfer
mode

(h) Torque limiting
To create the status information for the torque limiting mode.

H Zero speed

During ABS data transfer (for several seconds after the servo-on (SON) is turned on), the torque limiting

must be off.

Y1l X2
||

P
1 M
ABS transfer Torque limiting mode

mode
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14.10.2 MELSEC A1SD75

(1) Connection diagram

Servo amplifier

A1S62P CN1
+ 24 DICOM 20
600mA _ 24G N DOCOM |46 7
LG FG
Power >——— INPUT
supply 5| 100/200VAC
| A1SCPU |
A1SXA40, . : ) -
% — ABS transmission data bit 0/Completion of positionin:
—p—r—— 0 ) = . P P ABSBO | 22 7 %
, — NN ABS transmission data bit 1/Zero speed detection | |
— ‘ 1 ABS T — — 1y ABSB1 23
— Y ransmission data ready/Torque limit control speed | |
— 2 ] ABST 25 !
I 3] N Trouble l ALM yry e B
! ——1 Alarm reset
! = Emergency stoj L A . ;g
: = Servogon = J h = EMG 42 b
— | 6V Upper limit
& —— Home position return &
) 7 p N 1 T LSP 43 -l:I—H—){ N
com . Nt T~ LSN 41
% ——{ Operation mode I L Jimit
—Hp—{ +{8 | —" —— — ower limif
| Mo | Operation mode II
! A ] Position start -
: e Position stop - (Note 3)
! —JOG+ - Operation .
— | C JoG -1 mode Opter?nng
| 1 - status
— | D | — I i
%! = OFF | OFF
—D—1 1
L F | ) oFF | oN | JoG
com N—d Home
NC ON | OFF position
— return
NC ON ON PositioningI
A1SY40 %
0 M—mSero-on M 3 SON 15 H 1+
— ABS ti f d !
- ‘ 1 A A ransfer mode A l ABSM 7 !
- ‘ BN L A ABS request FNEN N ABSR 15 H
— o3 M\—nAlaI reset | lres 1o I\
I ‘ 4 \ ’ Electromagnetic
| — i
— ) 5 M1 | brake output
— | 6 (Note 4)
L7 |
comi |t | —
— | %
+* ol 8 @" 1 2 Servo alarm
— | 9 @5" 1 /[——¢ ABS communication error
— | A —@r:I—’\—< ABS checksum error
. B | Q@1 N4
comz |+ ™lLs- """~ ey’ ) N
— T 1% I ML
L— | - X ________ o
(Note 1)
§A1$D75P—53 Proximity signal (Note 2)
—B|—||:|— DOG 11
— FLS 12 d
— RLS 13 h
— STOP 14
— % : CHG 15
—DH—1 HSTRT 16
35
COM 1
36
; READY ’ T Ez;\i/t(i)orri:gycompletion ] RD 49
E INPS 8 N ¢ N1 INP 2 7 L
COM 26 %
CLEAR COM| 23 DOCOM 47
N mmmm— e — — — — C——— — — = — = = — = — — — — — — -
PGO com| 25 — ¢ — LZR 9
_li PULSEF—| 21 ‘l PG 11 ﬂ;
PULSEF+| 3 — 3 % T PP 10
_IZPULSE R—| 22 ‘l T NG 36 ﬂ;
PULSER+| 4 — 3 % ™ NP 35
PLSCOM | 19 e \ W LG 30 ——h
PLSCOM | 20 (Note 5) “~—sp Plate
(Note 6)
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Note 1. For the dog type home position return. Need not be connected for the data set type home position return.

2. If the servo motor provided with the zero point signal is started, the A1SD75 will output the deviation counter clear (CR). Therefore,
do not connect the clear (CR) of the MR-J3-A to the A1SD75 but connect it to the output module of the programmable controller.

3. This circuit is provided for your reference.

4. The electromagnetic brake output should be controlled via a relay connected to the programmable controller output.

5. This connection diagram applies to the differential line driver system as a pulse input system. Refer to section 3.8.2 (3)(b) and
A1SD75P-S3 Positioning Module User's Manual (IB(NA)66716) for the open collector system.

6. To enhance noise immunity, connect LG and pulse output COM.

(2) Sequence program example
(a) Conditions
The ABS data is transmitted using the leading edge of the servo-on switch as a trigger.

1) When the servo-on switch and power supply GND are shorted, the ABS data is transmitted at power-
on of the servo amplifier or on the leading edge of the RUN signal after a PC reset operation (PC-
RESET). The ABS data is also transmitted when an alarm is reset or when an emergency stop is
reset.

Before starting the ABS data transfer, confirm that it is the servo-on (SON) ON state (refer to section
3.3.2).

2) If a checksum mismatch is detected in the transmitted data, data transmission is retried up to three
times. If the checksum mismatch still persists after the retries, the ABS checksum error occurs (Y3A
ON).

3) The following time periods are measured. If the ON/OFF state does not change within the specified
time, the ABS communication error occurs change within the specified time, the ABS communication
error occurs (Y3A ON).

ON period of ABS transfer mode (Y31)
ON period of ABS request (Y32)
OFF period of reading to send ABS data (X22)
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(b) Device list

X input contact

Y output contact

X20

X21

X22
X23
X24
X25
X26
X27
X28
X29

ABS Transmission data bit O / positioning
completion

ABS Transmission data bit 1 / zero speed
detection

Reading to send ABS data / limiting torque
Servo alarm

Alarm reset switch

Servo emergency stop

Servo-on switch

Home position return start switch
Operation mode |

Operation mode Il

D register

DO
D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
D11
D12
D110
D111

ABS data transmission counter
Checksum transmission counter
Checksum addition register

ABS data: Lower 16 bits

ABS data: Upper 16 bits

ABS data 2-bit receiving buffer
Check data in case of checksum error
Number of retries

Forward rotation direction

Home position address: Lower 16 bits
Home position address: Upper 16 bits
Drive unit ready data

Home position return completion data
Received shift data: Lower 16 bits
Received shift data: Upper 16 bits

T timer

TO

T1

T2

T3

T10 (Note 1)
T200
T211

ABS transmission mode timer

ABS request response timer

Retry wait timer

ABS data send reading response timer
Clear (CR) ON timer

Transmitted data read 10ms delay timer
Retry ABS transfer mode OFF wait timer
20ms set

Y30 Servo-on

Y31 ABS transfer mode

Y32 ABS request

Y33 Alarm reset

Y34 (Nete2) | Flectromagnetic brake output

Y35 (Notel) | Clear

Y38 Servo alarm

Y39 ABS communication error

Y3A ABS checksum error
M contact

M5 ABS data transmission start

M6 Sum check completion

M7 Sum check mismatch

M8 ABS data ready

M9 Transmission data read enabled

M10 Checksum 2 bits read completion

M11 ABS 2 bits read completion

M12 ABS 2 bits request

M13 Servo-on request

M14 Servo alarm

M15 ABS data transfer retry start flag set

M16 Retry flag set

M17 Retry flag reset

M18 PLS processing command

M20 Noted) [ Clear (CR) ON timer request

M21 Need) | Data set type home position return request

M22 Home position return processing instruction

M23 Current position change processing

instruction

M24 Current position change flag

M26 ABS transfer mode OFF permission
C counter

Cco ABS data receive times counter

C1 Checksum receive times counter

Cc2 Retry counter

Note 1. Required for data set type home position return.

2. Required for electromagnetic brake output.
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(c) ABS data transfer program for X axis
This sequence program example assumes the following conditions.
* Parameters of the A1SD75P1-S3 positioning module

1) Unit setting

:3=pulse (PLS)

2) Travel per pulse :1=1 pulse

To select the unit other than the pulse, conversion into the unit of the feed value per pulse is required.
Hence, add the following program to the area marked (Note) in the sequence program.

<Additional program>

Item mm inch degree pulse
_| *
D*PKODO D3 D3}| Unit setting 0 1 2 3
0.00001| 0.0001 | 0.001 | 0.01 |o. 0.0001 | 0.001 [ 0.01
Travel per pulse 0.1to| 1to [10to| 100 0.00001
to to to to to to to to
Unit of travel um/PLS inch/PLS degree/PLS PLS
Constant K for 100 100 100
conversion into unitof [ 1to | 10 to o 1000 | 1to | 10to to 1000 | 1to | 10to o 1000 | None
travel
Reference
* For 1um/PLS, set constant K to 10
+ For 5um/PLS, set constant K to 50
+ The additional program is not required for the unit setting is PLS.
M101 _
-2 [Mov ko k3 v30 H Output signal reset
Error reset
completion
{To  Hoooo k1151 K1 KL R A1SD75 error reset
Initial
Seti h b f . setting
[Mov ks o7 | etting the number of retries
(to 3 times)
[seT m101 H Error reset completion flag
M9039
} [pmov p110 A0 H Loading received shift data
PC RUN
IZI (To be continued) m
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[1]

(Continued from preceding page)LT_|

(To be continued)I_Z_—l

14 - 42

X26
— | [seT M13
Servo-on
switch
[FROM HO000 K816 D11 K1
{waND Hooo1 D11
(m23
M23
— —= ] [PLs M24
Processing instruction RDY signal ON judgement
X26
| [RsT M8
Servo-on
switch
[RsT M13
[RsT co
[RsT c1
M13 M14
| | (
I /Y/IV { Y30
Servo-on Error Retry flag
request flag
[PLs M5
M13
— | [PLs M17
Servo-on
request
M17
— | [RsT c2
I L
Retry flag
reset request
X24 M14
| | | ("
— | 11 (v33
Error reset| Error flag
switch
Y33
Alarm reset
X25
[ (Mm14
Emergency stop
switch
X23
[RsT M8
Servo alarm
[RsT M13
(
(v38

l)

\_'_l

)_

)_

)_

Servo-on request

Reading A1SD75 1-axis RDY
signal

Masking RDY signal

Current position change
processing instruction

Current position change flag

Resetting ready

Resetting servo-on request

Resetting ABS transmission
counter at servo OFF

Resetting checksum
transmission counter at servo
OFF

Servo-on output

ABS interface start

Setting retry flag

Resetting retry counter

Alarm reset output

Error flag output

Resetting ready

Resetting servo-on request

Servo alarm

Servo-on
control

ABS transfer
retry control

Servo alarm
detection,
alarm reset
control
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2]

(Continued from preceding page) ’_2__|

M5
— | {mMov k16 o H
ABS data
transfer
start
{mMov K3 b1 H
{mov ko p2 H
{mMov ko D5 H
{omov ko po H
{omov ko a0 H
r
[RsT co H
r
[RsT ct H
r
[RsT M26 H
M5
I (va1 H
ABS data
transfer start
Y31
ABS transfer ABS transfer mode
mode OFF permission
co c1 Y31
I 4 I | {omove Ao D3 H
Counter  Sum ABS transfer
counter mode
[Movp Ko a0 H
{FrROMP HoODOKS D8 KL H
{waND Hooo1 D8 H
{waND Heooo A1 H
r
[PLs mi8 H
I rr— 10)
Fotatlon dlrectlorL/
M18 judgement
I - -I I I—
— = D8 K| [NEG D4 H
PLS
processing e
command
- « D4 H
r
[NEG p3 H
L{= o p3}—+ « D4 H
ri—l (To be continued) |—i—|
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Initializing ABS data
transmission counter

Initializing checksum
transmission counter

Initializing checksum register

Initializing ABS data register

Initializing ABS data register

Initializing ABS data register

Resetting ABS transmission
counter

Resetting checksum
transmission counter

ABS transfer mode OFF
permission

ABS transfer mode

Saving ABS 32-bit data

Clearing register

*1 Reading x-axis rotation
direction parameter

Masking rotation direction
parameter

Masking ABS data sign

PLS processing command

Reversing polarity of upper
16 bits

Decrementing upper 16 bits
by 1

Reversing polarity of lower
16 bits

Lower 16 bits=0—
D4+1=D4

ABS transfer mode
initial setting

ABS transfer mode
control

Absolute position
polarity,A1SD75
rotation direction
setting detection

Reversing absolute
position polarity
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El

M9 Co

(Continued from preceding page) ’_3—_|

f {1 {mMov kix2o D5 H
Read ABS data
enabled counter
{waND Hooo3 D5 H
{wor D5 a0 H
r
[Ror k2 H
ot
CEy;
-
[PLs Mo H
Mo co
f 4 {Mov kixzo D5 H
Read ABS data
enabled counter
{waAND Hooo3 D5 H
{wor D5 a0 H
r
[brorR k2 H
[+ D5 D2 p2 H
DO
/
(co X
[PLs M1 H
c1 X22
f || [rorP k10 H
Checksum Ready to
counter  send ABS
data
{waND HoOsF A0 H
_ 1 (
—{= D2 a0} (M6 H
1 (
—{<> b2 40} (M7 A
L [mov a0 D6 H

Cc2
—|

r
[ser

M26 H

Retry counter

[+]

(van H

Reading 4 bits

Masking 2 bits

Adding 2 bits

Right rotation of AO 2 bits

Counting the number of
checksum data

Completion of reading
checksum 2 bits

Reading 4 bits

Masking 2 bits

Adding 2 bits

Right rotation of AO 2 bits

Adding checksum

Counting the number of ABS
data

Completion of reading ABS
2 bits data

Right rotation of A0 10 bits

Masking sum check

Sum check OK

Sum check NG

Sum check memory

ABS transfer mode OFF
permission

ABS checksum error

(To be continued) lZI
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Reading checksum
6bits
(2 bits X3 times)

Reading ABS data
32 bits
(2 bits <16 times)

Detecting ABS
checksum error
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[4]

(Continued from preceding page) ’_4—_|

v32 H ABS request reset

mi2 H ABS 2 bits request

N
G K

M11
| [RsT
ABS 2 bits
completion
M10
Checksum 2 bits completion
Y31 X22
| | | [
I 11 {PLS
ABS transfer Ready to send
mode ABS data
M12
| [
| [seT v32 H
ABS 2 bits request
Y32 K1
—] (1200 )
ABS request
Y32 X22 T200
| X | | (
— | v di il (Mo
ABS Readyto  10ms delay timer
request send ABS
M6 data
{ [DFROPHO000 k0072 D9 kKt H
Checksum
oK o
I
I
r
(Note 1) [p» kO D3 p3 H
I
L |
[p+P D3 Do p3 K

Checksum Change
OK flag

r
1 TO

r
L SET

[DTOP HO000 K1154 D3

HO000 K1150 K9003

Y10 X1 X4
|l

.
{seT

[ 11 Al
Positioning| Start com-| BUSY
start pletion

XA

Error detection

(5]

r
{RrsT

me H

Kt H

KL K

yio H

vio H

ABS request set

10ms delay timer

*1: Reading A1SD75 home
position address (Note 2)

Inserting constant K for conversion 1

into the unit of feed per pulse !

Adding home position address
to absolute position

ABS data ready

*1: Changing X-axis current
position

*1: Writing N0.9003 data for
changing current value

Positioning start

Switching start signal off on
completion of positioning

(To be continued) I_i—l

Transmitted data read enabled_

ABS request
control

Restoring absolute
position data.

Writing absolute
position data to
A1SD75

Note 1. When the unit setting parameter value of the A1SD75 positioning module is changed from "3" (pulse) to 0" (mm), the unit is x
0.1#m for the input value. To set the unit to X 1Hm, add this program to multiple the feed value by 10.

2. The home position address loaded from flash ROM of normal positioning module can be obtained.
For updating the home position address by the home position setting, refer to (2) (f) Data set type home position return in this

Section.
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[5]

(Continued from preceding page)l_S—_|

Y39 X26
| P [
— | U [RsT vs1 H
ABS communi- Servo-on
cation error switch
Y31 K50
| (-
— (to A
ABS transfer mode
Y31 Y32 K10
| || (-
f 11 ()
ABS transfer ABS request
mode
Y31 X22 K10
| | (-
— | H (13 )}
ABS transfer Ready to send
mode ABS data
TO
| ("
— (v39 )
ABS transfer NG
T1
ABS request NG
T3
Readying to send ABS data NG
M7
— | [seT M5 H
Sum check NG
Y31 M15 K2
| | | (-
I 11 (201 )
ABS transfer ABS transfer
mode retry start
T201 Cc2
— | £ [seT M6 H
Retry ABS  Retry
transfer counter
mode OFF D7
it ti {
wait timer {C2 )—
[RsT M5 H
M16 K1
| (-
— (T2 1
Retry flag set
T2
— | [RsT M6 H
Retry waiting timer
M9039
| [
| {omov Ao D110 H
PC RUN
r
[eno H
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Resetting ABS transfer mode ]

ABS transfer mode 5s timer

ABS request response
1s timer

ABS data send ready
response 1s timer

ABS communication error

ABS transfer retry start flag
set

Retry ABS transfer mode
OFF wait timer 20ms

Setting retry flag

Retry counter

Setting ABS transfer retry
start flag

Retry waiting timer (100ms)

Resetting retry flag

Saving received shift data

Detecting ABS
communication
error

ABS transfer
retry control
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(d) X-axis program
Do not execute the X-axis program while the ABS ready (M8) is off.

o ) (Note)
Positi X- tart ~ -2 ________ .
mode " command "m0 | :r j: When "M10" (ready to send ABS data) switches on,
} | — ‘ X-axis start program H the X-axis start program is executed by the X-axis
| Readyto ! ! I
| send ABS | b 4| start command.
pdata

(e) Dog type home position return
Refer to the home position return program in the A1SD75 User's Manual.
Note that this program requires a program which outputs the clear (CR) (Y35) after completion of home
position return.
Add the following program.

Home position return
start command

| r Reading 1-axis home position return
— | {FrROM HoOOO K817 D12 Kt H

completion signal

[waAND Koo16 D12 H Masking home position return completion

{(m22 H Home position return processing instruction

M22

— ——{= b2 K6} (v35 M Switching clear (CR) on

Processing Home position return
instruction completion judgement
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(f) Data set type home position return
After jogging the machine to the position where the home position (e.g. 500) is to be set, choose the
home position return mode and set the home position with the home position return start switch (X27)
ON.
After switching power on, rotate the servo motor more than 1 revolution before starting home position
return.
Do not turn ON the clear (CR) (Y35) for an operation other than home position return. Turning it on in
other circumstances will cause position shift.

M9039
f (YlD } Programmable controller ready
PC RUN
Home position
return mode Y31 X20 X27
| +F |} |} [PLs M20 H Clear (CR) ON timer request
ABS transfer Positioning Home position
mode completion return start switch

M20 K1
l (10 H Clear (CR) 100ms ON timer

I T
Clear signal ON
timer request

M21
[sET m21 H Setting data set type home position return request
Data set type home position return request
T10 : .
Resetting data set type home position return
[ [RsT M21 H 9 yp p

I
Clear signal 100ms ON timer request

M21
|

— (v35 H Switch clear (CR) on
Data set type home position
return request

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, -
| r Setting X-axis home position address 500 |
| [omovp ksoo Do H i |
! in data register !

(Note 1), |
3 [DTOP  HOO000 K72 DO KL H *1: Changing X-axis home position address (Note 2)3
) i

[DTOP  HOOOO K1154 D9 k1 H *1: Changing X-axis current value
[To HOO0O K1150 K9003 K1 H *1: Writing positioning data No.9003
[seT vio H Starting positioning
YlIO ﬁ j;j:, [rst vio } Switching BUSY signal off to switch start
Positioning | Start BUSY signal off.
start completion
XA

Error detection

Note 1. When the data of the home position address parameter is not written from GX Developer or the like before starting the data set
type home position return program, this sequence circuit is required.
When the home position address is written in the home position address parameter, change to the following circuit.

(Note 2) I {DFROP HOOOD K72 Do K1 }{

2. Changes are stored temporarily to buffer memory at this time. An additional processing is required when changes should be
reflected to memory for OS or flash ROM. For details, refer to the positioning module user's manual.
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(9) Electromagnetic brake output

During ABS data transfer (for several seconds after the servo-on (SON) is turned on), the servo motor
must be at a stop.

Set "0O00O0O1" in parameter No.PA04 of the servo amplifier to make the electromagnetic brake interlock

(MBR) valid.
Y31 X21
IY ||

[} (Y34 Electromagnetic brake output
ABS transfer Electromagnetic brake

mode interlock (MBR)

(h) Positioning completion
To create the status information for positioning completion.

During ABS data transfer (for several seconds after the servo-on (SON) is turned on), the servo motor
must be at a stop.

Y31

—iF

X20
||
11

mode

|
ABS transfer Positioning

completion

H Positioning completion

Y31

ABS transfer
mode

(i) Zero speed
To create the status information for zero speed.

During ABS data transfer (for several seconds after the servo-on (SON) is turned on), the servo motor
must be at a stop.

Y31 X21
| |} (M H Zero speed
ABS transfer Zero
mode speed
Y31

ABS transfer
mode

(j) Torque limiting
To create the status information for the torque limiting mode.

During ABS data transfer (for several seconds after the servo-on (SON) is turned on), the torque limiting
must be off.

Y31 X22

f | (m Torque limiting mode
ABS transfer Torque limiting

mode mode
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(3) Sequence program - 2-axis control
The following program is a reference example for creation of an ABS sequence program for the second
axis (Y axis) using a single A1SD75 module. Create a program for the third axis in a similar manner.

(a) Y-axis program
Refer to the X-axis ABS sequence program and create the Y-axis program.
Assign the X inputs, Y outputs, D registers, M contacts, T timers and C counters of the Y axis so that
they do not overlap those of the X axis.
The buffer memory addresses of the A1SD75 differ between the X and Y axes. The instructions marked
*1 in the program of section 14.10.2 (2) (c) should be changed as indicated below for use with the Y

axis.
[FROMP HO000 K5 D8  KI1] _, [FROMP HO000 K155 D8  K1]
[DFROP HO000 K0072 D9  K1] - [DFROP HO000 K222 D9  K1]
[DTOP HO0000 K1154 D3 K1] _ [DTOP HO0000 K1204 D3  Ki]
[TO HO000 K1150 K9003 K1] _, [TO HO000 K1200 K9003 K1]

[Program configuration]

X-axis ABS sequence program
(Program in section 14.10.2 (2) (c))

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

E Y-axis ABS sequence program i
1 (Refer to the X-axis program and write the Y-axis ;
| program) i

(b) Data set type home position return
Arrange the data set type home position return programs given in section 14.10.2 (2) (f) in series to
control two axes.
Refer to the X-axis data set type home position return program and create the Y-axis program.
Assign the X inputs, Y outputs, D registers, M contacts and T timers of the Y axis so that they do not
overlap those of the X axis.
The buffer memory addresses of the A1SD75 differ between the X and Y axes. The instructions marked
*1 in the program of section 14.10.2 (2) (f) should be changed as indicated below for use with the Y
axis.

[DTOP HO0000 K72 D9  Ki] — [DTOP HO000 K222 D9  K1]

[DTOP HO000 K1154 D9  K1] — [DTOP HO000 K1204 D3  Ki]
[TO  HO000 K1150 K9003 K1] — [TO  HO000 K1200 K9003 K1]

[Program configuration]

***********************************************

X-axis data set type home position return program
(Program in section 14.10.2 (2) (f))

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

———————————————————————————————————————————————

E Y-axis data set type home position return program E
i (Refer to the X-axis program and write the Y-axis i
! program) !

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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14.10.3 MELSEC QD75

(1) Connection diagram

Servo amplifier

Q62P CN1
+ 24 DICOM 20
600mA _ 24G dk DOCOM | 46
LG FG ;
Power >——— INPUT
supply 100/200VAC
| QO02HCPU |
QX40 - : } -
% — ABS transmission data bit 0/Completion of positioning
— D — ] T — : . —
1 0| ABS transmission data bit 1/Zero speed detection | ABSBO 22 !
—— ! 1 N t ABSB1 23 !
| — A AABS transmission data ready/Torque limit control speed |
— 2 ™ 3 ABST 25 |
\ ] K Ay Trouble L ALM 78—
! ——1 Alarm reset N
— 4 J‘;ﬁ
I 5 Emergency stop PS A L MG 2 &,\
! 1 Servo-on
— 6 — 1 Upper limit
& ! f—— Home position return &
— o — 7 - N 1 T~ LsP 43 [T
coMm _ ™—v T~ LSN 44—
) % 5 | Operation mode 1 Lower limit
\ o | Operation mode II
! A Position start
: ] Position stop - (Note 3)
| R JOG+ — '\ Operation Operating
X 599G — mode status
— | D | 1 1 I
%! = OFF | OFF
—D—1 1
= OFF | ON | JoG
COM N—ot8 Home
NC ON | OFF position
— return
LNC ON ON F’ositioningI
QY40
[0 | M—Senvoe-on NP———soN [
= A\ ABS transfer mode A L B = :
I —
‘ 2 A AABS request N ] ABSR 8 ) .
- Alarm reset
— } 3 D" MP———RES 19 {1+
- H 4 MN—r .
R e | | T ] Electromagnetic
— | 5 | brake output
— | 6 (Note 4)
.
com1 |+ | ™1
— % p
t ; ji—@—:—,; —¢ Servo alarm
— \ 9 @§ 1 T——4% ABS communication error
— i A |———@7——F——"]——% ABS checksum error
B ——@——(—+—P—1
comz |+ 1 ottt iy, \W,
— M T % I ML
L— | s — -y _ _______ N e
(Note 1) \&
P QD75D Proximity signal (Note 2)
—H—‘:I— DOG 3
— FLS 1 N
— : RLS 2
— %! STOP 4
&—P—1HCHG 5
6
COM —
7
% A Servo ready
READY | 11 K TP RD 49 7 L4
INP 2 7 L
ROYCOM| 2 i —————— %
ﬁCLEAR 13 [— = SLh4—CR 41 H e
CLEAR COM| 14 “ T T DOCOM 47
(Note 2) < — — - — & & & oo ,I
PGO cow| 10 — — LZR 9
PULSEF—| 16 PG 11 %
3 e " . S e
PULSER—| 18 NG 36 %
_[Z PULSER+] 17 — — NP 35 B
T TS T T T T T % ********* L LG 30 ——h
(Note 5) SD Plate
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Note 1. For the dog type home position return. Need not be connected for the data set type home position return.

2. For the dog type home position return, connect a QD75 deviation counter clearing signal cable. For the data set type home
position return, connect a cable to the output module of the programmable controller.

3. This circuit is provided for your reference.

4. The electromagnetic brake output should be controlled via a relay connected to the programmable controller output.

5. Refer to section 3.8.2 (3)(b) and Type QD75P/QD75D Positioning Module User's Manual when connecting to QD75P.

(2) Sequence program example

(a) Conditions
The ABS data is transmitted using the leading edge of the servo-on switch as a trigger.

1) When the servo-on switch and power supply GND are shorted, the ABS data is transmitted at power-
on of the servo amplifier or on the leading edge of the RUN signal after a PC reset operation (PC-
RESET). The ABS data is also transmitted when an alarm is reset or when an emergency stop is
reset.

2) An ABS checksum error is caused (Y3AON) if checksum inconsistency is found in transferred data.

3) The following time periods are measured. If the ON/OFF state does not change within the specified
time, the ABS communication error occurs change within the specified time, the ABS communication
error occurs (Y3A ON).

ON period of ABS transfer mode (Y31)
ON period of ABS request (Y32)
OFF period of reading to send ABS data (X22)

(b) Device list

X input contact Y output contact
X20 ABS transmission data bit O/Positioning completion | Y30 Servo-on
X21 ABS transmission data bit 1/zero speed detection |Y31 ABS transfer mode
X22 ABS transmission data ready/Torque limiting Y32 ABS request
X23 Servo alarm Y33 Alarm reset
X24 Alarm reset switch Y34 (Note2) Electromagnetic brake output
X25 Servo emergency stop Y35 (Note 1) Clear
X26 Servo-on switch Y38 Servo alarm
X27 Home position return start switch Y39 ABS communication error
X28 Operation mode | Y3A ABS checksum error
X29 Operation mode Il
D register M contact
DO Number of retries MO End of error reset
D9 Home position address: Lower 16 bits M10 Preparation completion
D10 Home position address: Upper 16 bits M11 Servo-on request
D100 to D104 | For absolute position restoration dedicated M12 Absolute position restoration instruction PLS
instruction M13 Absolute position restoration memory
T timer M14 Error flag output
TO Retry wait timer M15 Sum check NG
T10 (Note 1) Clear (CR) ON timer M16 Retry flag
M17 Retry flag reset request
M20Q (Note 2) Clear (CR) ON timer request
M21 (Note ) Data set type home position return request
M100 to M101 | For absolute position restoration dedicated
instruction
C counter
CcO Retry counter
Note 1. Required for data set type home position return.

2. Required for electromagnetic brake output.

14 - 52
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(c) ABS data transfer program for X axis

SN403 N13
1

14 - 53

3 (Yo
I ¥
PLC RUN Absolute position
restoration memory
MO uo¥
—F— {Mov Kt G1502
Error reset
completion
.
{nov K3 00
fseT N0
X26
l {SeT A
Servo-on switch
X26
—t [RsT N1
Servo-on
switch
[RsT N1
N11 N14 M16
b Spd ayd {PLS 12
Servo-on Errorflag Retry
request  output flag
N1t
| {rLs N7
Servo-on
request
N17
} {RsT co
Retry flag
reset request
X24 N14
f i | —(v3s
Alarm reset Error flag output
switch
Y33
[Alarm reset
loutput
X265
1{ -Qut4
Alarm reset
switch
X23
2 {RsT nio
Servo alarm
r
{RST i
(Y38

Programmable
controller ready

QD75 error reset

Retry frequency set
(Set 3 times.)

Error reset completion
flag

Servo-on request

Preparation
completion reset

Servo-on request
reset

Absolute position
restoration start

Retry flag set

Retry counter reset

Alarm reset output

Error flag output

Preparation
completion reset

Servo-on request
reset

Servo alarm

J

Initial setting

Servo-on control

Servo alarm detection -
alarm reset control
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N12 X0
| A — [sET na
Absolute QD75 ready
position signal
restoration
instruction
PLS
{ov ko D104
N100 H101
b 1F {uov D103 K1Y30
Absolute Absolute position
position restoration
restoration error completion
completion
W01
} [Nov D101 D110
Absolute position
restoration
error completion
= Ko D104 {RsT n3
[SET W10
Ni3 X20
| { | (102.0
Absolute | ABS data bit 0
position
restoration
memory
x21
} (0102, 1
ABS data bit 1
X22
I —(102.2
Transmission data
ready flag
—{(2. ABRST1 “uo” D100 N100
N100 N101
= K213 D110 (Y39
Absolute  Absolute position
position restoration
restoration error completion
completion
= K214 D110 [PLS N1S
N15 0
I +F [SET u16
Sum check Retry
NG counter
00
co
(o)
1 (Y3A
Retry counter
16 K1
} 10
Retry flag
10
1 {RsT 16
Retry waiting timer
f
{END
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]

]

]

D

D

Absolute position 3
restoration start flag

Absolute position
restoration status reset

Absolute position
restoration output

Error code storage

Absolute position
restoration start flag
reset

Preparation completion

Absolute position
restoration data
reception

Absolute position
restoration data
reception

Absolute position
restoration data
reception

Absolute position

restoration dedicated
instruction execution

ABS communication )
error

Sum check error
detection

Retry flag set

Retry counter

ABS checksum error

Retry wait timer

Retry flag reset

Absolute position
restoration

Error detection-retry
control
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(d) X-axis program
Do not execute the X-axis program while the ABS ready (M10) is off.

I . (Note)
Positi X- tart ~ -2 ___ L ________ .
mode " command Fmo | T 'l When "M10" (ready to send ABS data) switches on,
} | —— . X-axis start program H the X-axis start program is executed by the X-axis
| Readyto ! ! |
! send ABS | Lo 4| start command.
Ldata __

(e) Dog type home position return
Refer to the home position return program in the QD75 User's Manual.
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(f) Data set type home position return

After jogging the machine to the position where the home position (e.g. 500) is to be set, choose the
home position return mode and set the home position with the home position return start switch (X27)
ON. After switching power on, rotate the servo motor more than 1 revolution before starting home

position return.

Do not turn ON the clear (CR) (Y35) for an operation other than home position return. Turning it on in
other circumstances will cause position shift.

Y31 X20 X27
— ———— 1 fris w0
Home ABS Positioning Home nosition
position transfer completion return start switch
return mode
mode
W20 K1
F— (T10
Clear signal ON
timer request
N21
| {SE1 N21
Data set type
home position
return request
T10
| {RsT N21
Clear (CR) timer
M21
F— (Y35
Data set type Clear (CR)
home position
return request
rb--------r ]
: {DNOVP K500 g
|
(Nute)‘
|
| uo¥
| {DNOVP DY 672
e
uo¥
{DHovP DY 61506
Uo¥
{omMov K9003 61500
{ser Y10
Yio X10 X0C
—— ——3F [RST Yto
Positioning Start _ BISY
start completion
X8
Error delection
o
{END

[}

]

Clear (CR) ON timer request

Clear (CR) 100ms ON timer

Setting data set type home position return request

Resetting data set type home position return
request

Switch clear (CR) on

Setting X-axis home position address 500 7‘
in data register |

:

*1: Changing X-axis home position address |
_____________________________ J

*1: Changing X-axis current value

*1: Writing positioning data No.9003

Starting positioning

Switching BUSY signal off to switch start
signal off.

Note. When the data of the home position address parameter is not written from GX Developer or the like before starting the data set
type home position return program, this sequence circuit is required.
When the home position address is written in the home position address parameter, change to the following circuit.

uo¥

[owove 672 D9
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(9) Electromagnetic brake output

During ABS data transfer (for several seconds after the servo-on (SON) is turned on), the servo motor
must be at a stop.

Set "0O00O0O1" in parameter No.PA04 of the servo amplifier to make the electromagnetic brake interlock
(MBR) valid.

| (Y34 Electromagnetic brake output
ABS transfer Electromagnetic brake interlock (MBR)

mode

(h) Positioning completion
To create the status information for positioning completion.

During ABS data transfer (for several seconds after the servo-on (SON) is turned on), the servo motor
must be at a stop.

Y31

—iF

X20
||
11

mode

|
ABS transfer Positioning

completion

H Positioning completion

Y31

ABS transfer
mode

(i) Zero speed
To create the status information for zero speed.

During ABS data transfer (for several seconds after the servo-on (SON) is turned on), the servo motor
must be at a stop.

Y31 X21

| |} (M H Zero speed

ABS transfer Zero

mode speed
Y31

_| |7

ABS transfer

mode

(j) Torque limiting
To create the status information for the torque limiting mode.

During ABS data transfer (for several seconds after the servo-on (SON) is turned on), the torque limiting
must be off.

Y31 X22
i | (m Torque limiting mode
ABS transfer Torque limiting
mode mode
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(3) Sequence program - 2-axis control
The following program is a reference example for creation of an ABS sequence program for the second
axis (Y axis) using a single QD75 module. Create a program for the third axis in a similar manner.

(a) Y-axis program
Refer to the X-axis ABS sequence program and create the Y-axis program.
Assign the X inputs, Y outputs, D registers, M contacts, T timers and C counters of the Y axis so that
they do not overlap those of the X axis.
The buffer memory addresses of the QD75 differ between the X and Y axes. The instructions marked *1
in the program of section 14.10.3 (2) (c) should be changed as indicated below for use with the Y axis.
[Z.ABRST1 "UO" D100 M100] — [Z.ABRST2 "U0" D100 M100]

[Program configuration]

E X-axis ABS sequence program
. (Program in section 14.10.3 (2) (c))

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Y-axis ABS sequence program i
(Refer to the X-axis program and write the Y-axis ;
program) 3

(b) Data set type home position return
Arrange the data set type home position return programs given in section 14.10.3 (2) (f) in series to
control two axes.
Refer to the X-axis data set type home position return program and create the Y-axis program.
Assign the X inputs, Y outputs, D registers, M contacts and T timers of the Y axis so that they do not
overlap those of the X axis.
The buffer memory addresses of the QD75 differ between the X and Y axes. The instructions marked *1
in the program of section 14.10.2 (2) (f) should be changed as indicated below for use with the Y axis.

[DMOVP D9 U0¥G72 ] —» [DMOVP D9 U0¥G222 ]
[DMOVP U0¥G72 D9 ] > [DMOVP U0¥G222 D9 ]
[DMOVP D9 UO¥1506 ] — [DMOVP D9 U0¥1606 |
[DMOVP K9003  U0¥1500 ] — [DMOVP D9 U0¥1600 |

[Program configuration]

X-axis data set type home position return program
(Program in section 14.10.3 (2) (f))

***********************************************

3 Y-axis data set type home position return program 3
i (Refer to the X-axis program and write the Y-axis i
3 program) 3
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14.11 Absolute position data transfer errors

14.11.1 Corrective actions

(1) Error list

The number within parentheses in the table indicates the output coil or input contact number of the

A1SD75.
Output coil . .
Name Description Cause Action
AD75| 1PG
(Note) Y39 | Y11 | 1. The ABS data transfer mode [ 1. Wiring for ABS transfer mode [ Correct the wiring.
ABS signal (Y41) is not completed signal, ABS data request
communication within 5s. signal, or ready to send signal
error 2. The ready to send signal is disconnected or connected
(X32) is not turned OFF within to the DOCOM terminal.
1s after the ABS data request | 2. Programmable controller Correct the ladder.
signal (Y42) is turned ON. ladder program incorrect.
3. The ready to send signal 3. Faulty programmable Change the input or output
(X32) remains OFF for longer |  controller output or input module.
than 1s. module.
4. Faulty printed board in the Change the amplifier
servo amplifier.
5. Power supply to the servo Turn on the power to the servo
amplifier is OFF. amplifier.
ABS data Y3A | Y12 | - ABS data sumcheck resulted | 1. Wiring for the ABS data signal | Correct the wiring.
checksum in mismatch four times (ABS bit 0 (PF), bit 1 (ZSP)) is
error consecutively. disconnected or connected to
the SG terminal.
2. Programmable controller Correct the ladder.
ladder program incorrect.
3. Faulty Programmable Change the input module.
controller input module.
4. Faulty printed board in the Change the amplifier.
servo amplifier.
Servo alarm Y38 | Y10 | = Alarm occurred in the servo 1. Emergency stop (EMG) of the [ After ensuring safety, turn EMG
amplifier. servo amplifier was turned off. | on.
2. Trouble (ALM) of the servo Refer to chapter 9 and take
amplifier was turned on. action.

Note. Refer to (2) of this section for details of error occurrence definitions.
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(2) ABS communication error
(a) The OFF period of the ABS transmission data ready signal output from the servo amplifier is checked.
If the OFF period is 1s or longer, this is regarded as a transfer fault and the ABS communication error is
generated.
The ABS communication error occurs if the ABS time-out warning (AL.E5) is generated at the servo
amplifier due to an ABS request ON time time-out.

ON
ABS transfer mode
OFF
« 1s o
ON : |
ABS request i
OFF i :
ABS transmission ON Tfii’i’i’ifffifififififi
data ready OFF ! ;
The signal does not come ON |
ABS communication YES
error NO

(b) The time required for the ABS transfer mode signal to go OFF after it has been turned ON (ABS transfer
time) is checked.
If the ABS transfer time is longer than 5s, this is communication error occurs if the ABS time-out warning
(AL.E5) is generated at the servo amplifier due to an ABS transfer mode completion time time-out.
| 5s

y
A 4

ON 5 .

ABS transfer mode /L

OFF The signal does not go OFF -—

1 2 3 4 18 19

ON
ABS request

OFF
ABS transmission O\ 1 2 3 4 18 19 l
data ready OFF — | l

ABS communication | £5 r
error

NO
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(c) To detect the ABS time-out warning (AL.E5) at the servo amplifier, the time required for the ABS request
signal to go OFF after it has been turned ON (ABS request time) is checked. If the ABS request remains
ON for longer than 1s, it is regarded that an fault relating to the ABS request signal or the ABS
transmission data ready (ABST) has occurred, and the ABS communication error is generated.

The ABS communication error occurs if the ABS time-out warning (AL.E5) is generated at the servo
amplifier due to an ABS request OFF time time-out.

ON
ABS transfer mode
OFF
} 1s R
ON ‘ : :
ABS request ‘ |
OFF — 1 . — —_———— —
The signal does
not go OFF

ABS transmission ON I
data ready OFF — | L________________________

... YES
ABS communication
error NO

14.11.2 Error resetting conditions

Always remove the cause of the error before resetting the error.

Output coil ) .
Name Servo status Resetting condition
A1SD75 1PG

ABS communication error Y39 Y11 Ready (RD) off Reset when servo-on (SON) switch
(X26) signal turns off.

ABS checksum error Y3A Y12 Ready (RD) on For A1SD75
Reset when servo-on (SON) switch
(X26) signal turns from off to on.

For FX-1PG
Reset when servo-on (SON) switch
(X26) signal turns off.

Servo alarm Y38 Y10 Ready (RD) on Reset when alarm reset switch turns
on or power switches from off to on.
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14.12 Communication-based ABS transfer system
14.12.1 Serial communication command

The following commands are available for reading absolute position data using the serial communication
function. When reading data, take care to specify the correct station number of the drive unit from where the
data will be read.

When the master station sends the data No. to the slave station (servo amplifier), the slave station returns the
data value to the master station.

(1) Transmission
Transmit command [0][2] and data No. [9][1].

(2) Reply
The absolute position data in the command pulse unit is returned in hexadecimal.

Data 32-bit length (hexadecimal representation)

14.12.2 Absolute position data transfer protocol

(1) Data transfer procedure
Every time the servo-on (SON) turns on at power-on or like, the controller must read the current position
data in the servo amplifier. Not performing this operation will cause a position shift.
Time-out monitoring is performed by the controller.

Servo amplifier Controller

SONO ON
ooy |

Absolute position data
command transmission

|

************

Absolute position
data acquisition

|
|

Current position
acquisition
Current value
change

Position command start

o
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(2) Transfer method

The sequence in which the base circuit is turned ON (servo-on) when it is in the OFF state due to the
servo-on (SON) going OFF, an emergency stop, or alarm, is explained below. In the absolute position
detection system, always give the serial communication command to read the current position in the servo
amplifier to the controller every time the ready (RD) turns on. The servo amplifier sends the current position
to the controller on receipt of the command. At the same time, this data is set as a position command value

in the servo amplifier.

(a) Sequence processing at power-on

Power ON

supply OFF

]
ON
oy OFFQ,

' 80ms
Base ON
circuit OFF ' Bms
—
Ready ON |
(RD) OFF

Absolute position data
command transmission

Absolute position data
receive

Current position change

XABS dataX

Current position

Pulse train command

ot

>
i

y Y I

|
During this period, get absolute position data.

1) 95ms after the servo-on (SON) has turned on, the base circuit turns on.

2) After the base circuit has turned on, the ready (RD) turns on.

3) After the ready (RD) turned on and the controller acquired the absolute position data, give command
pulses to the drive unit. Providing command pulses before the acquisition of the absolute position
data can cause a position shift.

(b) Communication error
If a communication error occurs between the controller and servo amplifier, the servo amplifier sends
the error code. The definition of the error code is the same as that of the communication function. Refer
to section 13.3.3 for details.
If a communication error has occurred, perform retry operation. If several retries do not result in a
normal termination, perform error processing.
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(c) At the time of alarm reset

If an alarm has occurred, detect the trouble (ALM) and turn off the servo-on (SON). After removing the
alarm occurrence factor and deactivating the alarm, get the absolute position data again from the servo

amplifier in accordance with the procedure in (@) of this section.

Servo-on
(SON)

Reset
(RES)

Base circuit

Trouble
(ALM)

Ready
(RD)

Absolute position data

command transmission

Absolute position
data receive

Current position

Pulse train command

e L |
OFF

]
ON |
OFF
ON
OFF_|

' 95ms

ON
OFF

ON
OFF

Ie

Current position change

a
XABS dataX

ot
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(d) At the time of forced stop reset
210ms after the forced stop is deactivated, the base circuit turns on, and further 5ms after that, the
ready (RD) turns on. Always get the current position data from when the ready (RD) is triggered until
before the position command is issued.

1) When power is switched on in a forced stop status

Power ON
supply OFF
Servo-on ON
(SON) OFF

(EMG) OFF

]
]
Emergency stop ON

' 210ms
o ON ‘
Base circuit OFE
' Bms
(RD) OFF

Absolute position data
command transmission

Absolute position
data receive

Ready ON |
|
|
|
|
|
|
|
|
|
|
|
|

Current position change
/

Current position
P XABS dataX

Pulse train command

oy

During this period, get absolute position data.

2) When a emergency stop is activated during servo on

Servo-on ON
(SON) OFF I—‘

Emergency stop ON
(EMG) OFF ‘ . 95ms
ON ‘
Base circuit I
OFF ‘ 1 Bms
| —
Ready ON
(RD) OFF

Absolute position data
command transmission

Absolute position
data receive

Current position change
Current position A
X ABS data )

Pulse train command

-x-l------

During this period, get absolute position data.
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14.13 Confirmation of absolute position detection data

You can confirm the absolute position data with MR Configurator.
Choose "Diagnostics" and "Absolute Encoder Data" to open the absolute position data display screen.

(1) Choosing "Diagnostics" in the menu opens the sub-menu as shown below.

et name - (Axis1) [00Station] MR-J

Diagnostics
Mo makar rokatior. ..
Syskem information displasy...
Tuning data...
Abzolube encoder data. .,
Axis narme setking. ..
amplifier diagnoskic., ..

(2) By choosing "Absolute Encoder Data" in the sub-menu, the absolute encoder data display window appears.

&% Absolute encoder data

(3) Press the "Close" button to close the absolute encoder data display window.
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15. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

This chapter explains the MELSERVO-J3-A series AC servo featuring a large capacity of 200V (30k to

37kW)/400V (30k to 55kW).
Explanation made in this chapter is exclusively for the MR-J3-CR[(4) converter units and the MR-J3-DULOA

(4) drive units. Explanations on the following items are the same as those for servo amplifiers with 22kW or
less. For such explanations, refer to the section indicated in the table.

Item Reference
Startup Chapter 4
Display and operation sections Chapter 6
General gain adjustment Chapter 7
Special adjustment functions Chapter 8
Communication function Chapter 13
Absolute position detection system Chapter 14

15.1. Functions and menus

POINT

- Explanations on the following item are the same as those for servo amplifiers
with 22kW or less. Refer to the section below for details.
* Function list section 1.4
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15.1.1 Function block diagram

The function block diagram of this servo is shown below.

Power factor Regenerative

Converter ___ 4P:_ (P2 AC .
! Diode . |
! gtack Thyristor Lt
NFB MC 'Ly O— L+
—X > 06— ‘
| | | |
Power | | L2 |
supply ‘ L Sag
;: | | T |
- ‘ C'TARGE 1 Regenerative |
I amp TR I L—
l . , o—>L—
| Cooling fan |
lL © l
1L11 |
————O0— +| Control w
o 2‘& power |
H— supply !
l l
| Base Voltage Current | |
r? D amplifier detection| |detection| |
— I
; i ! I
l ‘ CPU ‘ l
l EAS l
| |
| |
l l
| |
; L ;
e S e S e ) -
VAN )
Converter unit
protection coordination
Jb » CN40A
MC drive | | Trouble, warning, forced stop
_— Lll
EE— L21
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15. SERVO AMPLIFIERS WITH A LARGE CAPACITY sSOk TO 55kWi

External dynamic
brake (option)

Drive unit Servo motor

I
L+ )i"(l;
I
| | | Current
| detector
I
I —
|
L=
L_ ]
I Cooling fan
: ©
: Lu
Lu >—O0— + Control
Lo z!: power
Lot >—O0— supply

Base amplifier Over Current

I
I
|
I
| 4 current | | detection
I
I
: y | .
| | |
| — | |
X | | O
| Virtual | \ Cooling fan
! encoder ! | :
| Pulse input | Model Model speed | ! !
| position control 1 | |
> . Servo motor
! Virtual I
H | 1 thermal 1
1 motor | 1 1
| | 1 1
| | I I
: | OHS1]  |OHS2
: Model position ["Model speed [ Model torque :
I |
I |
I |
| l
g Actual position Actual speed | Current }
CN40 3 control control control |
(@) |
1— |
Termination o) T :
connector 5 |
MR-J3-TM 5 ] [
(Option) | ‘ | | |
I |
I |
! AID [use | [Rs-422] [ DA | | g MR13BAT
' | | | b
| s Optional battery
[ CNL |---cmmmmmm oo | CN5 | _____ | CN3 |_ _| CN6 |_ - -1 (For absolute position
7 detection system)
D 1/O control
+Servo on
Analog -Command pulse train Personal
(2 channels) ) glg:: computer Controller Analog monitor
- Failure, etc. UsB RS-422 (2 channels)

Note 1. Refer to section 15.3.6 for the power supply specification of the servo motor cooling fan.
2. Use an external dynamic brake for the drive unit. Failure to do so will cause an accident because the servo motor does not stop
immediately but coasts at an emergency stop and such conditions. Ensure the safety in the entire system.
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15. SERVO AMPLIFIERS WITH A LARGE CAPACITY sSOk TO 55kWi

15.1.2 Packing list

Unpack the product and check the rating plate to see if the converter unit, drive unit and servo motor are as you

ordered.

(1) Converter unit

POINT

- Regenerative resistor and power factor improving DC reactors are option.

Purchase them separately if required. (Refer to section 15.9.2, 15.9.6)

) Magnetic contactor Digital /10 To Use The AC
Converter unit Eyebolt s
Model ) wiring connector connector Servo Safely
[units] [pcs.]
[pcs.] (Note) [pcs.] [manuals]
MR-J3-CR55K
1 2 1 1 1
MR-J3-CR55K4

Note. Magnetic contactor control connector is mounted to CNP1 of the converter unit before shipping.

(2) Drive unit

(3) Servo motor

. . Connection To Use The AC
Drive unit Eyebolt
Model ] conductor Servo Safely
[units] [pcs.]
[pcs.] [manuals]
MR-J3-DU30KA * MR-J3-DU37KA 1 5 5 1
MR-J3-DU30KA4 to MR-J3-DU55KA4
To Use The AC
Servo motor
Model . Servo Safely
[units]
[manuals]
HA-LP30K1 * HA-LP37K1
HA-LP30K1M - HA-LP37K1M
HA-LP30K2 * HA-LP37K2 1

HA-LP25K14 to HA-LP37K14
HA-LP30K1M4 to HA-LP50K1M4
HA-LP30K24 to HA-LP55K24
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15. SERVO AMPLIFIERS WITH A LARGE CAPACITY sSOk TO 55kWi

15.1.3 Standard specifications

(1) Converter unit

Converter unit MR-J3-CR]
Item 55K 55K4
outnut Rated voltage 283 to 326VDC 538 to 678VDC
utpu
P Rated current [A] 215.9 113.8
Voltage, frequency 3-phase 200 to 230VAC, 50/60Hz 3-phase 380 to 480VAC, 50/60Hz
Rated current [A] 251.1 132.2
Main circuit power | Permissible voltage
. 3-phase 170 to 253VAC 3-phase 323 to 528VAC
supply fluctuation
Permissible frequenc
. . y Within®=5%
fluctuation
Voltage, frequency 1-phase 200 to 230VAC, 50/60Hz 1-phase 380 to 480VAC, 50/60Hz
Rated current [A] 0.3 0.2
Permissible voltage
Control power . 1-phase 170 to 253VAC 1-phase 323 to 528VAC
fluctuation
supply —
Permissible frequency "
. Within®5%
fluctuation
Power consumption [W] 45
Voltage 24VDC=*=10%
Interface power b I T
ower su capaci
supply PRIy capacty (Note) 0.13
[A]
Rated output [kW] 55
Regenerative power One MR-RB139: 1300W One MR-RB136-4: 1300W
(Using regenerative option) Three MR-RB137: 3900W Three MR-RB138-4: 3900W
) . Regenerative overvoltage shutoff, overload shutoff (electronic thermal protector)
Protective function . . . . .
Regenerative error protection, undervoltage, instantaneous power failure protection
. CE (LVD: IEC/EN 50178, EMC: IEC/EN 61800-3)
Compliance to standards
UL (UL 508C)
Structure Force-cooling, open (IP rating: IP00)
. [°C] 0 to 55 (non-freezing)
. In operation - -
@ | Ambient [°F] 32 to 131 (non-freezing)
£ | temperature [°C] —20 to 65 (non-freezing)
- In storage - -
§ [°F] —4 to 149 (non-freezing)
< | Ambient In operation )
1= . 90%RH or less (non-condensing)
qé humidity In storage
= Indoors (no direct sunlight
2 | Ambient ) ( 9 . ) . .
2 Free from corrosive gas, flammable gas, oil mist, dust and dirt
W Altitude Max. 1000m above sea level
Vibration 5.9 [m/s?] or less at 10 to 55Hz (directions of X, Y and Z axes)
k 25
Mass [ka]
[Ib] 55.1
Note. 0.13A is the value applicable when all I/O signals are used. The current capacity can be decreased by reducing the number of 1/0
points.
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15. SERVO AMPLIFIERS WITH A LARGE CAPACITY sSOk TO 55kWi

(2) Drive unit

(a) 200V class

Drive unit MR-J3-DUO
Item 30KA | 37KA
Rated voltage 3-phase 170VAC
Output
Rated current [A] 174 | 204
Voltage, frequency 1-phase 200 to 230VAC, 50/60Hz
Rated current [A] 0.3
Permissible voltage
Control power ) 1-phase 170 to 253VAC
fluctuation
supply —
Permissible frequency "
) Within5%
fluctuation
Power consumption [W] 45
Main circuit power supply The main circuit power of the drive unit is supplied by the converter unit.
Voltage 24VDC=*=10%
Interface power = | T
ower su capaci
supply PRIy capacty (Note 1) 0.3
(Al
Control system Sine-wave PWM control, current control system
Dynamic brake External option (Note 2)
Overcurrent shut-off, overload shutoff (electronic thermal protector)
) . Servo motor overheat protection, encoder error protection, undervoltage
Protective function ) . }
Instantaneous power failure protection, overspeed protection
Excessive error protection
5 Max. input pulse frequency 1Mpps (for differential receiver), 200kpps (for open collector)
|5 o | Command pulse multiplying factor Electronic gear A: 1 to 1048576, B: 1 to 1048576, 1/10 < A/B < 2000
[&] . .
s 'é In-position range setting 0 to 10000 pulse (command pulse unit)
:‘5 Error excessive %3 revolutions
o Torque limit Set by parameter setting or external analog input (0 to +10VDC/maximum torque)
_ Speed control range Analog speed command 1: 2000, internal speed command 1: 5000
o .
= Analog speed command input 0to +=10VDC / Rated speed
38 % +0.01% or less (load fluctuation 0 to 100%)
% € | Speed fluctuation ratio 0% or less (power fluctuation =10%)
=3 +0.2% max.(ambient temperature 25=+10°C) for external speed setting only
Torque limit Set by parameter setting or external analog input (0 to +10VDC/maximum torque)
TOF?U‘IE Analog torque command input 0to =8VDC / Maximum torque (input impedance 10 to 12kQ)
control
mode | Speed limit Set by parameter setting or external analog input (0 to =10VDC/Rated speed)
. CE (LVD: IEC/EN 50178, EMC: IEC/EN 61800-3)
Compliance to standards
UL (UL 508C)
Structure Force-cooling, open (IP rating: IP00)
. [°C] 0 to 55 (non-freezing)
. In operation - -
@ | Ambient [°F] 32 to 131 (non-freezing)
2 | temperature [C] —20 to 65 (non-freezing)
kS In storage " -
§ [F] —4 to 149 (non-freezing)
< | Ambient In operation )
= L 90%RH or less (non-condensing)
g humidity In storage
< Indoors (no direct sunlight
2 | Ambient ) ( 9 . ) . .
2 Free from corrosive gas, flammable gas, oil mist, dust and dirt
W Altitude Max. 1000m above sea level
Vibration 5.9 [m/s?] or less at 10 to 55Hz (directions of X, Y and Z axes)
k 26
Mass [ka]
[Ib] 57.3

Note 1. 0.3A is the value applicable when all I/O signals are used. The current capacity can be decreased by reducing the number of 1/0

points.

2. Use an external dynamic brake for the drive unit. Failure to do so will cause an accident because the servo motor does not stop
immediately but coasts at an emergency stop and such conditions. Ensure the safety in the entire system.
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15. SERVO AMPLIFIERS WITH A LARGE CAPACITY sSOk TO 55kWi

(b) 400V class
Drive unit MR-J3-DULI4
Item 30KA | 37KA | 45KA | 55KA
Rated voltage 3-phase 323VAC
Output
Rated current [A] 87 | 102 | 131 | 143
Voltage, frequency 1-phase 380 to 480VAC, 50/60Hz
Rated current [A] 0.2
Permissible voltage
Control power . 1-phase 323 to 528VAC
fluctuation
supply —
Permissible frequency "
. Within5%
fluctuation
Power consumption [W] 45
Main circuit power supply The main circuit power of the drive unit is supplied by the converter unit.
Voltage 24VDC=*=10%
Interface power b | T
ower su capaci
supply PRIy capacty (Note 1) 0.3
[Al
Control system Sine-wave PWM control, current control system
Dynamic brake External option (Note 2)
Overcurrent shut-off, overload shutoff (electronic thermal protector)
. . Servo motor overheat protection, encoder error protection, undervoltage
Protective function ) . }
Instantaneous power failure protection, overspeed protection
Excessive error protection
S Max. input pulse frequency 1Mpps (for differential receiver), 200kpps (for open collector)
g o €ommand pulse multiplying factor Electronic gear A: 1 to 1048576, B: 1 to 1048576, 1/10 < A/B < 2000
o
5 -é In-position range setting 0 to 10000 pulse (command pulse unit)
:‘Z Error excessive =+3 revolutions
e Torque limit Set by parameter setting or external analog input (0 to +10VDC/maximum torque)
Speed control range Analog speed command 1: 2000, internal speed command 1: 5000
% Analog speed command input 0to =10VDC / Rated speed
8 % +0.01% or less (load fluctuation 0 to 100%)
§ €| Speed fluctuation ratio 0% or less (power fluctuation =10%)
& +0.2% max.(ambient temperature 25=%10°C) for external speed setting only
Torque limit Set by parameter setting or external analog input (0 to+10VDC/maximum torque)
Torque | Analog torque command input 0 to =8VDC / Maximum torque (input impedance 10 to 12kQ)
control
mode | Speed limit Set by parameter setting or external analog input (0 to =10VDC/Rated speed)
. CE (LVD: IEC/EN 50178, EMC: IEC/EN 61800-3)
Compliance to standards
UL (UL 508C)
Structure Force-cooling, open(IP rating: IP00)
i [’C] 0 to 55 (non-freezing)
. In operation - -
@ Ambient [°F] 32 to 131 (non-freezing)
;g temperature [°’C] —20 to 65 (non-freezing)
=l In storage - -
g [°F] —4 to 149 (non-freezing)
< | Ambient In operation )
1< . 90%RH or less (non-condensing)
g humidity In storage
= Indoors (no direct sunlight
2 | Ambient . ( 9 ) ) ) .
2 Free from corrosive gas, flammable gas, oil mist, dust and dirt
W Altitude Max. 1000m above sea level
Vibration 5.9 [m/s?] or less at 10 to 55Hz (directions of X, Y and Z axes)
[kg] 18 26
Mass
[Ib] 39.7 57.3

Note 1. 0.3A is the value applicable when all I/O signals are used. The current capacity can be decreased by reducing the number of 1/0

points.

2. Use an external dynamic brake for the drive unit. Failure to do so will cause an accident because the servo motor does not stop
immediately but coasts at an emergency stop and such conditions. Ensure the safety in the entire system.
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15. SERVO AMPLIFIERS WITH A LARGE CAPACITY ‘30k TO 55kWi

15.1.4 Model definition

(1) Rating plate

Model
MR-J3-CR55K .
Capacit
POWER : 55kwW T hanady
INPUT _ : AC200V-230V 50/60Hz <+«— Applicable power supply
OUTPUT : <«—— Rated output current
. Kkkkkkk
SERIAL : AS D - Serial number

PASSED

(2) Model
(a) Converter unit

MR—J3—CR55K[O

Power supply

Series Symbol Power supply
None | 3-phase 200 to 230VAC
4 3-phase 380 to 480VAC

Indicates converter unit Rated output: 55kW

(b) Drive unit
MR—J3—DUOA

OAO
L Power supply

Series Symbol Power supply
None | 3-phase 200 to 230VAC
4 3-phase 380 to 480VAC

Indicates drive unit General purpose interface

Rated output
Rated output [kW]

SYMbOl=56V class|400V class
30K 30 30
37K 37 37
25K 5
55K 55
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15. SERVO AMPLIFIERS WITH A LARGE CAPACITY sSOk TO 55kWi

15.1.5 Combinations of converter units, drive unit and servo motors

The following tables indicate the combinations of the converter units, drive unit and servo motors.

(1) 200V class

Servo motor

Converter unit Drive unit HA-LP
1000r/min 1500r/min 2000r/min
MR-J3-DU30KA 30K1 30K1M 30K2
MR-J3-CR55K
MR-J3-DU37KA 37K1 37K1M 37K2
(2) 400V class
Servo motor
Converter unit Drive unit HA-LP
1000r/min 1500r/min 2000r/min
25K14
MR-J3-DU30KA4 30K1M4 30K24
30K14
MR-J3-CR55K4 MR-J3-DU37KA4 37K14 37K1M4 37K24
MR-J3-DU45KA4 45K1M4 45K24
MR-J3-DU55KA4 50K1M4 55K24
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15. SERVO AMPLIFIERS WITH A LARGE CAPACITY ‘30k TO 55kWi

15.1.6 Parts identification

(1) Converter unit (MR-J3-CR55K(4))

POINT

- The servo amplifier is shown with the terminal block cover removed. For removal
of the front cover, refer to section 15.1.7.

- Detailed
Name/Application explanation
Magnetic contactor control connector (CNP1) Section 15.3.1
Connect to the operation coil of the magnetic contactor. Section 15.3.5

1/0 signal connector (CN1)

Used to connect digital 1/O signals. Section 15.3.5

Charge lamp
Lit to indicate that the main circuit is charged. While
this lamp is lit, do not reconnect the cables.

Display
Fixed part The 3-digit, seven-segment LED shows the servo status
(4 places)

Cooling fan and alarm number.

Operation section

Used to perform status display, diagnostic, alarm,
_ parameter setting operations.
S0
4 © ® ® ®

MODE UP DOWN  SET

L Used to set data.

Used to change the
display or data in each
mode.

Used to change the
mode.

[}

Section 15.4

For manufacturer setting connector (CN6)

The connector is for manufacturer setting. Although the
shape is similar to analog monitor connector (CN6) of the
drive unit, do not connect anything including an analog
monitor.

Protection coordination connector (CN40)
Connect to CN40A of the drive unit.

For manufacturer setting connector (CN3)

For manufacturer adjustment. Though the shape is similar
to RS-422 communication connector (CN3), do not
connect anything, including a personal computer and MR-
PRUO3 parameter unit.

L+ L—terminal (TE2-2)
Used to connect to a drive unit using a connection
conductor supplied with drive unit.

Control circuit terminal Li1 - L21(TE3)
Supply control circuit power.

Regenerative option - Power factor improving DC reactor | Section 15.3.3
(TE1-2)

Protective earth (PE) terminal (&)
Ground terminal.

Main circuit terminal block (TE1-1)
Supply main circuit power.

L+L—terminal (TE2-1)
When using brake unit, connect it to this terminal. Do not | Section 15.9.10
connect anything other than the brake unit.

Rating plate Section 15.1.4
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15. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW

(2) Drive unit (MR-J3-DU30KA4 - MR-J3-DU37KA4)

POINT

- The servo amplifier is shown with the terminal block cover removed. For removal
of the front cover, refer to section 15.1.7.

Fixed part
(4 place)

\

Cooling fan

Eitaor

P Detailed
Name/Application explanation
Display
The 5-digit, seven-segment LED shows the servo
status and alarm number.
Operation section
Used to perform status display, diagnostic, alarm and
parameter setting operations.
© © ® ® Chapter 6
MODE UP DOWN  SET
L Used to set data.
Used to change the
display or data in each
mode.
Used to change the
mode.
USB communication connector (CN5) .
Connect the personal computer. Section 12.8
Analog monitor connector (CN6) Section 3.2
Outputs the analog monitor. Section 3.4
RS-422 communication connector (CN3) Section 12.8
Connect the personal computer. Chapter 13
I/0 signal connector (CN1) Section 3.2
Used to connect digital I/0 signals. Section 3.4
Battery holder )
Contains the battery for absolute position data backup. Section 14.3
Encoder connector (CN2) Section 3.4
Used to connect the servo motor encoder. Section 12.1
Battery connector (CN4) )
Used to connect the battery for absolute position data Section 12.9
Chapter 14

backup.

Converter unit connectors (CN40A)
Connect to CN40 of the converter unit.

Converter unit connectors (CN40B)
Connect the termination connector (MR-J3-TM).

Section 15.3.2

L+ L— terminals (TE2)
Connect to the L+ L— terminals of the converter unit
using the connection conductors supplied.

Control circuit terminal L1 = L1 (TE3)
Supply control circuit power.

Motor power supply terminals (TE1)
Connect to U, V, W of the servo motor.

Protective earth (PE) terminal (&)
Ground terminal.

Section 15.3.3

Rating plate

Section 15.1.4
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15. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW

(3) Drive unit (MR-J3-DU30KA * MR-J3-DU37KA * MR-J3-DU45KA4 * MR-J3-DU55KA4)

POINT

- The servo amplifier is shown with the terminal block cover removed. For removal
of the front cover, refer to section 15.1.7.

P Detailed
Name/Application explanation
Display
The 5-digit, seven-segment LED shows the servo
status and alarm number.
— ] Operation section
Used to perform status display, diagnostic, alarm and
parameter setting operations.
© © @ © Chapter 6
MODE UP DOWN  SET
L Used to set data.
Used to change the
display or data in each
mode.
Used to change the
mode.
Fixed part ] USB communication connector (CN5) .
(4 place) Connect the personal computer. Section 12.8
Cooling fan | Analog monitor connector (CN6) Section 3.2
\ Outputs the analog monitor. Section 3.4
Ur\t 7} M. RS-422 communication connector (CN3) Section 12.8
—_ Connect the personal computer. Chapter 13
1/O signal connector (CN1) Section 3.2
Used to connect digital I/0 signals. Section 3.4
Battery holder )
Contains the battery for absolute position data backup. Section 14.3
Encoder connector (CN2) Section 3.4
Used to connect the servo motor encoder. Section 12.1
Battery connector (CN4) )
Used to connect the battery for absolute position data Section 12.9
backup. Chapter 14

Converter unit connectors (CN40A)
Connect to CN40 of the converter unit.

Converter unit connectors (CN40B)
Connect the termination connector (MR-J3-TM).

Section 15.3.2

TE2-2
For manufacturer adjustment. Leave this open.

Control circuit terminal Li1 =
Supply control circuit power.

L21 (TE3)

Motor power supply terminals (TE1)
Connect to U, V, W of the servo motor.

Protective earth (PE) terminal (2)
Ground terminal.

L+ L— terminals (TE2)
Connect to the L+ L— terminals of the converter unit
using the connection conductors supplied.

Section 15.3.3

Rating plate

Section 15.1.4
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15. SERVO AMPLIFIERS WITH A LARGE CAPACITY sSOk TO 55kWi

15.1.7 Removal and reinstallation of the terminal block cover

= Before removing or installing the front cover, turn off the power and wait for 20
minutes or longer until the charge lamp turns off. Then, confirm that the voltage
ACAUTK}N between L+ and L— is safe with a voltage tester and others. Otherwise, an electric
shock may occur. In addition, make sure to confirm from the front of the servo
amplifier whether the charge lamp is off or not.

(1) MR-J3-CR55K(4), MR-J3-DU30KA, MR-J3-DU37KA, MR-J3-DU45KA4 or MR-J3-DU55KA4
Here, the method for removing and reinstalling the terminal block cover using the figure of converter unit as
an example. For a drive unit, the shape of the main unit is different. However, the removal and reinstallation
of the terminal block can be performed in the same procedure.

(a) How to remove the terminal block cover
Remove the installation screws (A), B), C), D)) on

the four corners of the terminal block cover.

Pull the terminal block cover toward you and
remove it.
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15. SERVO AMPLIFIERS WITH A LARGE CAPACITY sSOk TO 55kWi

(b) How to reinstall the terminal block cover

1) Put the terminal block cover on and match the
screw holes of the cover fit with those of the
main unit.

2) Install the installing screws into the screw holes
(A), B), C), D).
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15. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW

(2) MR-J3-DU30KA4 or MR-J3-DU37KA4
(a) Upper terminal block cover
1) How to open
Pull up the cover using the axis A), A)' as a
support.

When pulled up to the top, the cover is fixed.
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15. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW

2) How to close

Close the cover using the axis A), A)' as a

support.

Press the cover against the terminal box until

the installing knobs click.
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(b) Lower terminal block cover

1) How to open

Hold the bottom of the terminal block cover

with both hands.

Pull up the cover using the axis B), B)' as a

support.

When pulled up to the top, the cover is fixed.
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2) How to close

Press the cover against the terminal box until

Close the cover using the axis B), B)' as a
the installing knobs click.

Hold the bottom of the terminal block cover

with both hands.

Setting tab

Setting tab
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15. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW

15.1.8 Servo system with auxiliary equipment

3-phase AC RST
power supply

77777777777777777777777777777777777777777777777

Personal

Parameter unit computer

(MR-PRU03)

No-fuse
breaker (NFB)

___________

Communication
cable

%@ Drive unit (Note 3)

Line noise
filter (FR-BLF)

—

3-phase AC
power supply

RST \

Magnetic contactor
operation coil )
(I/O signal)

\_
No-fuse k Lot j

breaker (NFB)

.

Power factor improving | J
DC reactor P. e

Encoder cable

(Note 2) (MR-J3ENSCBLOM-L/H)

=

Regenerative option

Servo motor
HA-LP series

n\

Note 1. The L+ and L— connection conductors used to connect a converter unit to a drive unit are standard accessories. The converter
unit is attached to the drive unit actually. (Refer to section 15.2.1.)
2. The power supply of the servo motor cooling fan differs depending on the capacity of a servo motor. Refer to section 15.3.6.
3. For MR-J3-DU30KA4 or MR-J3-DU37KA4.
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15. SERVO AMPLIFIERS WITH A LARGE CAPACITY sSOk TO 55kWi

15.2 Installation

AWARMNG - To prevent electric shock, ground each equipment securely.

= Stacking in excess of the limited humber of products is not allowed.

- Install the equipment to incombustibles. Installing them directly or close to
combustibles will led to a fire.

* Install the equipment in a load-bearing place in accordance with this Instruction
Manual.

- Do not get on or put heavy load on the equipment to prevent injury.

- Use the equipment within the specified environmental condition range. (For the
environmental conditions, refer to section 15.1.3.)

- Provide an adequate protection to prevent screws, metallic detritus and other
conductive matter or oil and other combustible matter from entering the converter

ACAUHON unit = drive unit.

= Do not block intake and exhaust areas of the converter unit and drive unit. Doing
S0 may cause faults.

= Do not subject the converter unit = drive unit to drop impact or shock loads as they
are precision equipment.

= Do not install or operate a faulty converter unit = drive unit.

* When the product has been stored for an extended period of time, contact your
local sales office.

- When treating the converter unit - drive unit, be careful about the edged parts such
as the corners of the converter unit * drive unit.

- The converter unit - drive unit must be installed in the metal cabinet (control box).

POINT

- Explanations on the following item are the same as those for servo amplifiers
with 22kW or less. Refer to the section below for details.
* Keep out foreign materials Refer to section 2.2.
* Cable stress Refer to section 2.3.
* Parts Having Service Lives Refer to section 2.6.
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15. SERVO AMPLIFIERS WITH A LARGE CAPACITY sSOk TO 55kWi

15.2.1 Installation direction and clearances

- Install the equipment in the specified direction. Not doing so can cause a failure.
ACAUHON - Leave the specified clearances between the converter unit/drive unit and the
control box inside walls or other equipment. Not doing so can cause a failure.

(1) Installation

POINT

- Make sure to connect a drive unit to the right side of a converter unit as shown in
the diagram.

o

Cooling fan
exhaust
Converter unit Drive unit ﬁqoonrwén or| more ﬁ’
.o I [ o. .n [ G \ﬂ 30 (] T
. mm or op
30mm or i
more R more
aw i 4]
— — . e
Ew e n U Bottom
iy
120mm or more Air
intake
72 Z Z
Front view Side view
(2) Mounting dimensional diagram
Unit: mm
A ZOApprOX' 95 Approx. W5 L ]
rox. Approx. W3 Dimensions
300 APP w1 APP Drive unit model
9.5 281 \ W5 w4 \, W1 | W2 [ W3 | W4 | W5 A
o
92| 1«20 260 MLV W2 22| | MR-33-DU30KA, 37KA,
s ey s 300|260 | 20 | 281 | 9.5 | M6
45KA4, 55KA4
MR-J3-DU30KA4,
240 1120 | 60 [ 222 | 9 M5
37KA4
N| D
% § % Converter unit Drive unit 38
punched hole punched hole
¢ & 1% v
== 4-M6 screw, 4-M6 screw, 212
o9 o9
[oRyoR o Q
Q Q aQ Q
< < <<
(3) Others

When using heat generating equipment such as the regenerative option, install them with full consideration
of heat generation so that the converter unit and drive unit is not affected.
Install the converter unit and drive unit on a perpendicular wall in the correct vertical direction.

15- 21



15. SERVO AMPLIFIERS WITH A LARGE CAPACITY sSOk TO 55kWi

15.2.2 Inspection

- Before starting maintenance and/or inspection, turn off the power and wait for 20
minutes or longer until the charge lamp turns off. Then, confirm that the voltage
AWARNlNG between L+ and L— is safe with a voltage tester and others. Otherwise, an
electric shock may occur. In addition, always confirm from the front of the converter
unit whether the charge lamp is off or not.

= Any person who is involved in inspection should be fully competent to do the work.
ACAUHON Otherwise, you may get an electric shock. For repair and parts replacement,
contact your safes representative.

POINT

- Do not test the converter unit = drive unit with a megger (measure insulation
resistance), or it may become faulty.

It is recommended to make the following checks periodically.
(1) Check for loose terminal block screws. Retighten any loose screws.
(2) Check the servo motor bearings, brake section, etc. for unusual noise.

(3) Check the cables and the like for scratches and cracks. Perform periodic inspection according to operating
conditions.

(4) Check the servo motor shaft and coupling for misalignment.
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15.3 Signals and wiring

= Any person who is involved in wiring should be fully competent to do the work.

- Before wiring, turn off the power and wait for 20 minutes or longer until the charge
lamp turns off. Then, confirm that the voltage between L+ and L— is safe with a
voltage tester and others. Otherwise, an electric shock may occur. In addition,
always confirm from the front of the converter unit whether the charge lamp is off or

AWARNING not.

= Ground the converter unit - drive unit and the servo motor securely.

- Do not attempt to wire the converter unit - drive unit and servo motor until they
have been installed. Otherwise, you may get an electric shock.

= The cables should not be damaged, stressed excessively, loaded heavily, or
pinched. Otherwise, you may get an electric shock.

= Wire the equipment correctly and securely. Otherwise, the servo motor may
operate unexpected resulting in injury.

= Connect cables to correct terminals to prevent a burst, fault, etc.

- Ensure that polarity (4, —) is correct. Otherwise, a burst, damage, etc. may occur.

- The surge absorbing diode installed to the DC relay for control output should be
fitted in the specified direction.
Otherwise, the emergency stop and other protective circuits may not operate.

Converter unit Converter unit
= drive unit = drive unit
24VDC

DOCOM — DOCOM

N

| Zl
a Control output IRA 0 Control output

signal signal
DICOM DICOM
CAUTION
For sink output interface For source output interface

= Use a noise filter, etc. to minimize the influence of electromagnetic interference,
which may be given to electronic equipment used near the converter unit * drive
unit.

- Do not install a power capacitor, surge killer or radio noise filter (FR-BIF-(H) option)
with the power line of the servo motor.

- When using the regenerative resistor, switch power off with the alarm signal.
Otherwise, a transistor fault or the like may overheat the regenerative resistor,
causing a fire.

- Do not modify the equipment.

= During power-on, do not open or close the motor power line. Otherwise, a
malfunction or faulty may occur.
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POINT

- Explanations on the following item are the same as those for servo amplifiers
with 22kW or less. Refer to the section below for details.
= 1/0O signal connection example Refer to section 3.2.
- Signal (device) explanations Refer to section 3.5.
- Detailed description of the signals Refer to section 3.6.
* Interfaces Refer to section 3.8.
- Treatment of cable shield external conductor Refer to section 3.9.
- Grounding Refer to section 3.12.
- The pins with the same signal name are connected in the drive unit.

15.3.1 Magnetic contactor control connector (CNP1)

- Make sure to connect the magnetic contactor wiring connector to the converter
AWARMNG unit. If the connector is not connected, an electric shock may occur since CNP1-1
and L11 are always conducting.

By enabling the control function of the magnetic contactor (parameter No.PA02=0O0OM01 (initial value)), main
circuit power supply can be shut off automatically when an alarm occurs on the converter unit or the drive unit.

Parameter No.PA02

HEEHN

—I: Used to select the output of the external magnet contactor drive signal.
0: No used
1: Used (initial value)
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(1) Enabling control function of magnetic contactor (parameter No.PA02=[CI 1 (initial value))
Connecting the magnetic contactor control connector (CNP1) to the operating coil of the magnetic contactor
enables to control the magnetic contactor.

Internal connection diagram of CNP1

NFB MC
—X L1
Power supply{ —X 1 | L2
| |
— ‘ Ls
L1

Converter unit

CNP1
MC1| 1
(Note) mMc2| 2
]
Drive unit  Servo motor Operation
trouble thermal relay -ready

RA1 RA2 RA3 EM1 OFF/ON

e we e SR
Converter Emergency

unit trouble stop
(EMG-EM1)

Note. Stepdown transformer is required when coil voltage of the magnetic contactor is
200V class, and the converter unit and the drive unit are 400V class.

When the converter unit receives a start command from the drive unit while the magnetic contactor control
connector (CNP1) is connected to the magnetic contactor (refer to section 15.3.2 (1)), CNP1-2 and L21
conduct in the converter unit. Then the control circuit power is supplied to turn ON the magnetic contactor
and the main circuit power is supplied to the converter unit.

Either when an alarm occurs on the converter unit or the drive unit while the control function of the magnetic
contactor is enabled, or when the forced stop (EM1) of the converter unit or the emergency stop (EMG) of
the drive unit is turned OFF, the switch between CNP1-2 and L21 in the converter unit is disconnected and
the main circuit power supply is automatically shut off.

To automatically shut off the main circuit power supply by alarm, enable the control function of the magnetic
contactor.

(2) Disabling control function of magnetic contactor (parameter No.PA02=[C1[1[10)
When not connecting the magnetic contactor control connector (CNP1) to the operating coil of the magnetic
contactor, configure the circuit to shut off the main circuit power supply when detecting an alarm since the
main circuit power supply is not automatically shut off even when an alarm occurs on the converter unit or
the drive unit.
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15.3.2 Input power supply circuit

- Insulate the connections of the power supply terminals. Not doing so can cause an
electric shock.
AWARNING - Magnetic contactor wiring connector on the converter unit CNP1.
Unattached state may cause an electric shock.

* Make sure to connect the magnetic contactor between the main circuit power
supply and L1, L2, and L3 of the converter unit, and configure to shut off the power
supply on the side of the converter unit power supply. If the magnetic contactor is
not connected, a large current keeps flowing and may cause a fire when the
converter unit or the drive unit malfunctions.

- Use the trouble signal to switch power off. Otherwise, a regenerative transistor fault
or the like may overheat the regenerative resistor, causing a fire.

ACAUTION * Connect the power supply phases (U, V, W) of the servo amplifier and servo motor
correctly. Not doing so can cause the servo motor to run abnormally.

= Do not connect a 3-phase 200V power supply or a 3-phase 400V power supply
directly to the servo motor. Doing so can cause a failure.

- Check the model and input the correct voltage for the power supply of the
converter unit. When a voltage, which exceeds the maximum input voltage of the
converter unit specifications, is input, the converter unit and drive unit malfunction.

POINT

- Magnetic contactor control connector (CNP1) of the converter unit can be made
valid or invalid with parameter No.PAO2 of the converter unit. Refer to section
15.3.1 and 15.3.6 for details of CNP1 and section 15.5 for the parameter
settings.

- For the external dynamic brake, refer to section 12.6 and 15.9.3.

(1) When magnetic contactor control connector (CNP1) is made valid (factory-set)

POINT

* The converter unit controls the main circuit magnetic contactor.

- Refer to section 15.3.7 (1) for the power circuit timing chart, section 15.3.7 (2) for
the alarm occurrence timing chart, section 15.3.7 (3) for the forced stop (EM1)
timing chart.

- Make sure to connect a protection coordination cable (MR-J3CDL0O5M) and a
termination connector (MR-J3-TM). When they are not connected properly, the
servo-on may not be turned ON.

= For the control power supplies of the converter unit and the drive unit, make sure
to turn ON or OFF at the same time.
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(a) 200V class (MR-J3-DU30KA - MR-J3-DU37KA)

Converter unit Drive unit (Note 6)
TE2-1 External
dynamic brake
(Note 5) L+ (Option)
NFB L— L—
3-phase X L I: :| Servo motor
c ' CN40| | — | | CN4OA
20010 230VAC — 4 L2 MR-J3CDLO5M @
—X_ Ls cable
L Termination |:|CN4OB U
L f 1 connector v
Lo1 MR-J3-TM
CNP1 CN1| — = CN2|:
>—> MC1| 1 1 [picoM—]
[ [ viczl 2 5 |pocom 24VDC
! (Note 4)
P%Véer fac:or i(rgp:_ovi;\g 6 |picom SPSF\)I\S)F/ —X
reactor (Option >
> ) > 1 |Noe2) 5 i am
P1
P2 r|EME - 3 OHS1 OHS2
_____ 9 |pocom (NOte ) Servo
motor
thermal
relay
CN1
21 [picom
Regenerative Regenerative Regenerative "
option(Note 1) option(Note 1) option(Note 1) 48 |ALM
Cooling fan Cooling fan Cooling fan 20 [picom 24VDhC |_‘
46 |pocoME—
[}
42 |EMG H———TT~—e(oe3)
f ﬁ ILM [ -
15 |SON g
- - >—0 L21 ¥-- -
rioRye Sonomeler  Opereon e[ 50 |/ |
RA1 RA2 RA3 OFF/ON N [
- 7 'l ]
Converter Emergency stop '—.
unit trouble (EMG -EM1)
(Note 3)
Note 1. For the MR-RB137. For the MR-RB137, three units are used as one set (permissible wattage: 3900W).

converter unit, and shut off the main circuit power supply by the external sequence.

. For specifications of cooling fan power supply, refer to section 15.3.8.
. Be sure to use a magnetic contactor with an operation delay time of 80ms or less. The operation delay time is the time interval

between current being applied to the coil until closure of contacts.

. When using the Power factor improving DC reactor, disconnect the short bar across Pi-P-.
. Make up a sequence that will concurrently turn off the Emergency stop (EMG) of the drive unit and the Forced stop (EM1) of the

. Use an external dynamic brake for the drive unit. Failure to do so will cause an accident because the servo motor does not stop

immediately but coasts at an emergency stop and such conditions. Ensure the safety in the entire system.
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(b) 400V class (MR-J3-DU30KA4 to MR-J3-DU55KA4)
NFB
(Note 5) =
Power !
supply |
Converter unit Drive unit e
(Note 7)
External
| — dynamic brake
(Note 6) MR-J3CDLO5M (Option)
NFB cable
3-phase o | Lt Termination [[] cnaos
380 to 480VAC — L2 connector Servo motor
i MR-J3-TM
50/60Hz —x L @0 Opion) o0& @
L f Lia CN1| — = U
1 [picoM—
= L V O O
5 |pocom W
CNP1
Encoder cable
E [ Mci| 1 || 6 [picom - CN2 [ | —
Power factor improving
DC reactor (Option) 7 |EML Nt; 3
at S>> goocom(oe)
Servo
motor
thermal
relay
CN1
Regenerative Regenerative Regenerative
option(Note 1), option(Note 1) option(Note 1) 21 [bicom N
Cooling fan Cooling fan Cooling fan 48 | ALM
20 |picom 24VDC |_|
46 =
L1 |
42 ‘ (Note 3)
(Note 4) L21 |
Srepdown M Drive Servo motor  Operation 15 ‘
unit trouble thermal relay -ready ¥
RA1 RA2 RA3 OFF/ON Plate| SD |’
_/_/_/—\'1; MC] >
Converter Emergency stop H 24Y|DC -
unit trouble  (EMG-EM1) SK i ™
(Note 3)
Note 1. For the MR-RB138-4. For the MR-RB138-4, three units are used as one set (permissible wattage: 3900W).

. When using the Power factor improving DC reactor, disconnect the short bar across Pi-P-.
. Make up a sequence that will concurrently turn off the Emergency stop (EMG) of the drive unit and the Forced stop (EM1) of the

converter unit, and shut off the main circuit power supply by the external sequence.

. Stepdown transformer is required for coil voltage of magnetic contactor more than 200V class.
. For specifications of cooling fan power supply, refer to section 15.3.8.
. Be sure to use a magnetic contactor with an operation delay time of 80ms or less. The operation delay time is the time interval

between current being applied to the coil until closure of contacts.

. Use an external dynamic brake for the drive unit. Failure to do so will cause an accident because the servo motor does not stop

immediately but coasts at an emergency stop and such conditions. Ensure the safety in the entire system.
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(2) When magnetic contactor control connector (CNP1) is made invalid

POINT

to turn ON or OFF

at the same time.

- When making CNP1 invalid, set "0000" in parameter No.PA02.
(Refer to section 15.5.)

- Make sure to connect a protection coordination cable (MR-J3CDL0O5M) and a
termination connector (MR-J3-TM). When they are not connected properly, the
servo-on may not be turned ON.

= For the control power supplies of the converter unit and the drive unit, make sure

(a) 200V class (MR-J3-DU30KA - MR-J3-DU37KA)

Converter unit

NFB

—x
3-phase — L
200 to 230VAC —X : E
50/60Hz |

— 9

| —

MR-J3CDL0O5M
Ls cable
Termination |:

r—y——

connector

Drive unit (Note 7)
TE2-1 External

L+ dynamic brake
(Option)

Servo motor

Lo o M(R-J3-T)l\/|
) )—_LOption _L—<
(Note 4)|CNP1 CN1| — -
MC1| 1 1 [picoM—
24VDC
MC2| 2 5 [pocom
Power factor improving 6 |picom
DC reactor (Option) B
s |moea 5 A IEH —X
P1
EMlj':I
OHS1
CN1
G3  G4] |G3 G4 21 [picom >
Regenerative Regenerative Regenerative "
option(Note 1)) |option(Note 1)]  [option(Note 1) 48 [ALM H
Cooling fan Cooling fan Cooling fan 20 [picom 24vDC |_|
46 |pOocoM
42 |EMG (Note 3)|
15 |SON
Drive Servo motor Operation Plate| SD
unit trouble thermal relay -ready |
RA1 RA2 RA3 OFF i -
. P
Converter  Emergency stop
unit trouble (EMG*-EM1)
(Note 3)

Cooling fan

Note 1. For the MR-RB137. For the MR-RB137, three units are used as one set (permissible wattage: 3900W).
2. When using the Power factor improving DC reactor, disconnect the short bar across Pi-P2.

3. Make up a sequence that will concurrently turn off the Emergency stop (EMG) of the drive unit and the Forced stop (EM1) of the
converter unit, and shut off the main circuit power supply by the external sequence.

4. Keep the wiring connector for the magnetic contactor connected to CNP1 of the converter unit. Unconnected status may cause

an electric shock.

5. For specifications of cooling fan power supply, refer to section 15.3.8.
6. Be sure to use a magnetic contactor with an operation delay time of 80ms or less. The operation delay time is the time interval
between current being applied to the coil until closure of contacts.
7. Use an external dynamic brake for the drive unit. Failure to do so will cause an accident because the servo motor does not stop
immediately but coasts at an emergency stop and such conditions. Ensure the safety in the entire system.

15- 29

OHS2
Servo
motor
thermal
relay




15. SERVO AMPLIFIERS WITH A LARGE CAPACITY sSOk TO 55kWi

(b) 400V class (MR-J3-DU30KA4 to MR-J3-DU55KA4)

NFB
(Note 6) —
Power |
supply |
Converter unit Drive unit ]
(Note 8)
External
| — dynamic brake
(Note 7) MR-J3CDLO5M (Option)
NFB MC cable
3-phase — L [\ Le Termination :ICN4O
380 to 480VAC —x L2 connector Servo motor
50/60Hz [ 17 L we MRIM L
> = ion < s
X ([ : 1PN | —7
L f Lu CN1| — = U
Lot 1 [picoM—] v
(Note 5)|CNP1| S [PocOM w
MC1| 1 || 6 [picom = cNz]
- Encoder cable
MC2| 2 2 |ALM E“ Encoder _ \BU
Power factor improving 7 |em1 @
DC reactor (Option) (No_tLe 3) : "
9 |pocom Cooling fan
P
OHS1 OHS2
Servo
motor
thermal
relay
CN1
Regenerative Regenerative Regenerative
option(Note 1), option(Note 1), option(Note 1) 21 |picom S
Cooling fan Cooling fan Cooling fan 48 | ALM a"
20 |bicom|—24VDC -
46
42 (Note 3)
(Note 4) . .
Stepdowen arn)  Drive Servo motor Operation 15
unit trouble thermal relay -ready
RA1 RA2 RA3 OFF ON
Plate
— — L L
Converter Emergency stop
unittrouble  (EMG-EM1)
(Note 3)

Note 1.

For the MR-RB138-4. For the MR-RB138-4, three units are used as one set (permissible wattage: 3900W).

. When using the Power factor improving DC reactor, disconnect the short bar across Pi-P-.
. Make up a sequence that will concurrently turn off the Emergency stop (EMG) of the drive unit and the Forced stop (EM1) of the

converter unit, and shut off the main circuit power supply by the external sequence.

. Stepdown transformer is required for coil voltage of magnetic contactor more than 200V class.
. Keep the wiring connector for the magnetic contactor connected to CNP1 of the converter unit. Unconnected status may cause

an electric shock.

. For specifications of cooling fan power supply, refer to section 15.3.8.
. Be sure to use a magnetic contactor with an operation delay time of 80ms or less. The operation delay time is the time interval

between current being applied to the coil until closure of contacts.

. Use an external dynamic brake for the drive unit. Failure to do so will cause an accident because the servo motor does not stop

immediately but coasts at an emergency stop and such conditions. Ensure the safety in the entire system.
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15.3.3 Terminal

Refer to section 15.7 for the terminal block arrangement and signal layout.

(1) Converter unit

Connection target
(Application)

Abbreviation

(Note)
Terminal block

Description

MR-J3-CR55K MR-J3-CR55K4

Connect 3-phase 200 to Connect 3-phase 380 to

Main circuit power supply Li+L2-Ls TE1l-1
230VAC, 50/60Hz to L1, L2, Ls. 480VAC, 50/60Hz to L1, L2, Ls.
o Connect 1-phase 200 to Connect 1-phase 380 to
Control circuit power supply Li1* La1 TE3
230VAC, 50/60Hz. 480VAC, 50/60Hz.
Power factor improving Py. P TE1-2 When using the power factor improving DC reactor, connect it after
DC reactor T removing the connection plate across Pi-P-.
Regenerative brake pP2-C TE1-2 Connect to the P, and C terminals of the regenerative option.
Connect to the L+, L— terminals of the drive unit.
DC link L+ L— TE2-2 Use the connection bar, which is supplied with the drive unit, to
connect.
. Connect this terminal to the protective earth (PE) terminals of the
Grounding D PE

servo motor and control box for grounding.

Note. The permissible tension applied to any of the terminal blocks TE1-1, TE1-2, TE2-2 is 350[N].

(2) Drive unit

Connection target
(Application)

Abbreviation

(Note)
Terminal block

Description

MR-J3-DU30KA -
MR-J3-DU37KA

MR-J3-DU30KA4 to
MR-J3-DU55KA4

Connect 1-phase 200 to Connect 1-phase 380 to

Control circuit power supply Li1* La1 TE3
230VAC, 50/60Hz. 480VAC, 50/60Hz.
Connect to the L+ and L— terminals of the converter unit.
L+L— power supply input L+ - L— TE2-1 Use the connection bar, which is supplied with the drive unit, to
connect.
Servo motor power Uu-v-w TE1l Connect to the servo motor power terminals (U, V, W).
) Connect this terminal to the protective earth (PE) terminals of the
Grounding S PE

servo motor and control box for grounding.

Note. The permissible tension applied to any of the terminal blocks TE1, TE2-1 is 350[N].
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15.3.4 How to use the connection bars

Make sure to use the supplied connection conductors and connect the L+ and L— of the converter unit to
those of the drive unit as shown below. Never use connection conductors other than the ones supplied with the

drive unit. Both units are shown without the front covers.

Converter unit Drive unit
o) \ o @ C o U@ﬂ
® ® : I c]
ﬂ @ Connection R
5 conductors a

.m.‘ Sl =]

=

° =7
®
- L+ 1
i5
E]
° @ @‘ ‘@‘
Wie 2
®
I n_leca )
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15.3.5 Connectors and signal arrangements

POINT

* The pin configurations of the connectors are as viewed from the cable connector
wiring section.

(1) Converter unit

-]

[ CN1 (Digital I/0 connector)
e| CN6 Leave this open.
CHX;GE

Model: 17JE-23090-02 (D8A) K11-CG (D-sub 9 pin or
equivalent)
CNP1\CN1 (DDK)

CN40 Connect to CN40A of the
drive unit.

CN3 Leave this open.

e
o}
(e}
o
£

pocom
& D
o

WNG

EM1

ALM
1
DICOM

\\\\\\\\“‘-/

Q

N

DICOM

CNP1 (Magnetic contactor wiring connector)
Model: GFKC 2,5/2-STF-7,62

(Phoenix Contact)

O

1
—]{MC1

]| Mc2
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(2) Drive unit
The drive unit front view shown is that of the MR-J3-DU30KA4, MR-J3-DU37KA4 or less. Refer to section
15.7 Outline Drawings for the appearances and connector layouts of the MR-J3-DU30KA, MR-J3-DU37KA,
MR-J3-DU45KA4, MR-J3-DU55KAA4.

| TN
. I~
| G ‘ /&)

@ |
01

- CN5 (USB communication
‘ connector) Refer to section 12.8.
CN6 (Analog monitor connector)
H Refer to section 3.4.

. <|':CN3 (RS-422 communication
’ T connector) Refer to section 13.1.

i)
—/

Vv OFEN

<
od

a.

e

o
=S

[T
O

===
s

®

- 1]

- CN1 (I/O signal connector)
" Refer to section 3.4.

[
I

- CN2 (Encoder connector)
" Refer to section 3.4.

"

I

o

rH

The frames of the CN2 and CN3 connectors are
connected to the PE (earth) terminal in the amplifier.
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15.3.6 Converter unit signal (device) explanations

POINT

- Explanations on the drive unit signals are the same as those for servo amplifiers
with 22kW or less. Refer to section 3.5.

(1) Signals
For the I/O interfaces (symbols in I/O column in the table), refer to (2) in this section.
Signal name Pin code | Pin No Function/Application Vo
g ' ! PP division

Digital I/F power DICOM CN1-1 | Used to input 24VDC (24VDC=10% 150mA) for I/O interface. The power supply
supply input CN1-6 | capacity changes depending on the number of I/O interface points to be used.
For sink interface, connect @ of 24VDC external power supply.

For source interface, connect © of 24VDC external power supply.

Forced stop EM1 CN1-7 | Turn EML1 off to bring the motor to a forced stop state, in which the magnetic DI
connector is turned off and the servo-off signal is output to the drive unit.
Turn EML1 on in the forced stop state to reset that state.

Trouble ALM CN1-2 | ALM turns off when power is switched off or the protective circuit is activated. DO
Without alarm occurring, ALM turns on within about 1.5s after power-on.
Warning WNG CN1-8 | When warning has occurred, WNG turns on. DO

Digital I/F common | DOCOM [ CN1-5 | Common terminal for the ALM and WNG output signals of the converter unit.
CN1-9 | Separated from LG.

Pins are connected internally.

For sink interface, connect © of 24VDC external power supply.

For source interface, connect @ of 24VDC external power supply.

Magnetic contactor MC1 CNP1-1 | Connect to the operation coil of the magnetic contactor. Always supplies the
drive output control circuit power since it is conducted with L,; in the converter unit.

* Magnetic contactor wiring
connector on the converter unit.
AWARNING Connected state may cause an
electric shock.

MC2 CNP1-2 | Connect to the operation coil of the magnetic contactor. When the converter unit
receives a start command from the drive unit, it is conducted with L21 inside, the
control circuit power is supplied, and then the magnetic contactor is turned ON.
Change parameter No.PA02 setting to “[1JC10” when controlling without
magnetic contactor control connector (CNP1). (Refer to section 15.3.1.)
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(2) I/O interfaces
(a) Digital input interface (DI)

Give a signal with a relay or open collector transistor. Refer to section 3.8.3 for source input.

For transistor
-
Approx. 5SmA «——

Converter unit

Approx. 5.6k

Em1 ‘PO
| I
k Switch G:sz’x
TR —
‘ B DICOM
il
Vces=1.0V 24VDC=*10 %
lceo=100 LA 150mA

(b) Digital output interface (DO)

A lamp, relay or photocoupler can be driven. Install a diode for an inductive load, or install an inrush
current suppressing resistor for a lamp load. (Rated current: 40mA or less, maximum current: 50mA or
less, inrush current: 100mA or less) A maximum of 2.6V voltage drop occurs in the servo amplifier.

Refer to section 3.8.3 for source output.

Converter unit

If polarity of diode is
reversed, converter

unit will fail.
£ & Gl
X‘ q =
x| & L |
5Ibocom

1

1

(Note) 24VDC =10 %
150mA

Note. If the voltage drop (maximum of 2.6V) interferes with the relay operation, apply high
voltage (up to 26.4V) from external source.
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15.3.7 Timing chart

(1) Power circuit timing chart
Power-on procedure

(a) Make sure to wire the power supply as shown in above section 15.3.1 using the magnetic contactor with
the main circuit power supply (3-phase: L1, L2, L3). Configure up an external sequence to switch off the
magnetic contactor as soon as an alarm occurs.

(b) In the case where control function of the magnetic contactor for the converter unit is enabled, turn on
control circuit power supply (L11 and L21) for the converter unit and the drive unit at the same time. After
the converter unit and the drive unit are activated, main circuit power supply automatically turns on.
When controlling the magnetic contactor by the external sequence, turn on the control circuit power
supply (L11 and L21) for the converter unit and the drive unit concurrently with the main circuit power
supply or before switching on the main circuit power supply. However, by switching on the main circuit
power supply, the warning disappears and the drive unit will operate properly.

[\

Servo motor speed Or/min T T
I I
| |
Drive unit control ON J | |
power supply OFF | I
I I
Converter unit control ON J ! !
power supply OFF ! !
I I
Main circuit ON | |
power supply OFF A : | (Note 4)
L (39) ! ' Tb
. . ON ] ] ] |
Base circuit | I I |
OFF | | |
I I |

Electromagnetic ~ (Note 1) ON
brake interlock (MBR) OFE

I

I

|

ON I

Servo-on (SON) i
OFF 41 !

I

I

I

“95ms)

(Note 2)

I
Position command / \

(Note 3) Or/min

Note 1. When setting up an electromagnetic brake at customer's side, make up a sequence which will operate the

electromagnetic brake as follow using the electromagnetic brake interlock (MBR).
ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated

2. Give a position command after the external electromagnetic brake is released.

3. For the position control mode.

4. “Th” is a delay time from when the electromagnetic brake interlock (MBR) is turned off until when the base
circuit is shut off at servo off. Set Th using parameter No.PC16.
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(2) Alarm occurrence timing chart

- When an alarm has occurred, remove its cause, make sure that the operation
signal is not being input, ensure safety, and reset the alarm before restarting
ACAUHON operation.
- As soon as an alarm occurs, make the Servo off status and interrupt the main
circuit power.

(&) When control function of magnetic contactor is enabled
1) Converter unit
When an alarm occurs in the converter unit, the magnetic contactor is turned off and the main circuit
magnetic contactor is shut off. The drive unit in operation stops. To deactivate the alarm, turn the
control circuit power off, then on. However, the alarm cannot be deactivated unless its cause is

removed.
b)
Converter unit control  ON J
power supply
OFF . -
1 | I d)
1 | I
Main circuit ON ! L
power supply
OFF 1 | ] | ] ] | ]
o a) o 0 |
Converter unit alarm —— oFf X oN Y OFF Y} ON ' OFF
L T AN T X
1 | | I | I
N 1 Alarm occurrence | | | Alarm occurrence |
Drive unit control o J : U ! : !
power supply OFF | | | |
[ ! (3s) |
| | —_— i | ]
SN ) |
Base circuit I |
OFF I | | I
| | | ]
ON | | 1 |
Servo-on (SON) Lo | |
OFF I | : I
1 | | I
1 | | I
Drive unit alarm ~:—< OFF >< ON ' OFF
1.5s
Drive unit reset ON
(RES) OFF

50ms or longer

a) in Figure Even if an alarm occurs in the converter when the drive unit is at servo off, the
drive unit does not detect the alarm.

b) in Figure To deactivate the alarm of the converter unit, turn the power of the converter unit
off, and then on. (Refer to section 15.6.1.)

¢) in Figure If an alarm occurs in the converter when the drive unit is at servo on, the alarm
also occurs in the drive unit and the drive unit becomes servo off.

d) in Figure When alarms are occurring on both the converter unit and the drive unit, by
deactivating the alarm on the drive unit, the alarm on the converter unit can be
deactivated.
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2) Drive unit

When an alarm occurs on the drive unit, the base circuit is shut off and the servo motor coasts. When
using an external dynamic brake (option), the external dynamic brake is activated to stop the servo
motor. To deactivate the alarm, execute the following: turn off and then on the control circuit power
supply, press the “SET” button on the current alarm screen, and turn off and then on the reset (RES).
However, the alarm cannot be deactivated unless its cause is removed.

Converter unit control
power supply

Main circuit
power supply

Converter unit alarm

Drive unit control
power supply

Base circuit

Servo-on (SON)

Drive unit alarm

Drive unit reset
(RES)

a) in Figure

ON

OFF J

-
ON )

]

OFF

_,_<

OFF /

/—P_’,
]

'(39)

OFF _!
I
I
I
I
I
|
I
I

\

+< OFF ON

OFF

1.5s T

Alarm occurrence
ON

OFF

50ms or longer

After completing to start the drive unit, the main circuit power is supplied while the
drive unit and the converter unit have no alarms.
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(b) When controlling magnetic contactor by external sequence
1) Converter unit
When an alarm occurs on the converter unit, the servo-on turns OFF; however, the main circuit power
supply is not shut off. Therefore, shut off the main circuit power supply by the external sequence.
After cancelling the alarm on the converter unit (when an alarm is also occurring on the drive unit
after cancelling the alarm on the drive unit as well), turning ON the reset (RES) enables to operate

again.
d)
Converter unit control ON
power supply OEF
I |
! a) ! b) a) b)
Main circuit ON i 3
power supply OFF
I I | | I I
| <) Lo e) f)

Converter unit alarm ﬁ'—< oFF ¥ ON >—< OFF >'< ON ' OFF

| ]
| ]
| Alarm occurrence Alarm occurrence |
Drive unit control ON J : ! !
power supply
OFF = | | |
1 | 1 ]
ON | | | ]
Base circuit - |
OFF o 1(3s) |
| | — | |
I ) |
Servo-on (SON) I | I
OFF 1 | : I
1 | 1 ]
1 | 1 I
Drive unit alarm — OFF X ON ' OFF
1.5s
Drive unit reset ON
(RES)
OFF .| | 50ms or longer
> le
a) in Figure If an alarm occurs on the converter unit, shut off the main circuit power supply by

the external sequence.

b) in Figure Turn on the main circuit power supply while alarms on the drive unit are
deactivated.

c) in Figure Even if an alarm occurs in the converter when the drive unit is at servo off, the
drive unit does not detect the alarm.

d) in Figure To deactivate the alarm of the converter unit, turn the power of the converter unit
off, and then on. (Refer to section 15.6.1.)

e) in Figure If an alarm occurs in the converter unit when the drive unit is at servo on, the
alarm also occurs in the drive unit and the drive unit becomes servo off.

f) in Figure When alarms are occurring on both the converter unit and the drive unit, by
deactivating the alarm on the drive unit, the alarm on the converter unit can be
deactivated.
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2) Drive unit
When an alarm occurs in the drive unit, the drive unit turns into the servo off but the main circuit
power supply is not shut off. Therefore, shut off the main circuit power supply using the external
sequence. Operation can be resumed by turning the reset (RES) ON after the alarm is deactivated in
the drive unit.

Converter unit control
power supply

Main circuit
power supply

Converter unit alarm

Drive unit control
power supply

Base circuit

Servo-on (SON)

Drive unit alarm

Drive unit reset

(RES)

a) in Figure

b) in Figure

ON

OFF —!
| a) b)
ON -
OFF . !
I I I
— | OFF I
I |
L I I
ON _J i ] ]
| I I
OFF = | l l
I | 1 1
ON | | l—‘ J—
I | I
OFF = 1 (95ms) 1 " 1 (95ms)
I | — |
ON | | —'l
1 | 1
OFF I | : I
I | I I
1 | 1 1
— OFF X ON ' OFF
1.5s T
ON Alarm occurrence
OFF 50ms or longer
When an alarm occurs on the drive unit, shut off the main circuit power supply by

the external sequence.

Turn ON the main circuit power supply while an alarm of the drive unit is
cancelled.
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(3) Forced stop (EM1) ON/OFF timing chart

(a) When control function of magnetic controller is enabled

1) Converter unit

When the forced stop (EM1) is made valid in the converter unit, the magnetic contactor is turned off
and the main circuit power supply is shut off. The drive unit in operation stops, and Main circuit off
warning (AL.E9) appears. When the forced stop (EM1) is deactivated in the converter unit, the
magnetic contactor is turned on, the main circuit power is supplied, and then the drive unit
automatically resumes the operation.

a) in Figure

b) in Figure

Servo motor speed

ON
OFF

Base circuit

Electromagnetic (Note 1) ON

brake interlock (MBR) OFF
Converter main circuit ~ EXistence
off warning Nothing
Main circuit power ON
supply OFF
Invalid (ON)
Forced stop (EM1
PEMD " Vaia (oFF)

Dynamic brake
N Yy

' (Note 2)

(39)

| b)

: (35) 1

| b)’_

|

(39s) !

a))'{I

4
r

Note 1. When setting up an electromagnetic brake at customer's side, make up a sequence which

will operate the electromagnetic brake as follow using the electromagnetic brake interlock

(MBR).

ON: Electromagnetic brake is not activated.

OFF: Electromagnetic brake is activated
2. There is delay caused by magnetic contactor built into the external dynamic brake (about
50ms) and delay caused by the external relay.

As the forced stop (EM1) is disabled for the converter unit, the main circuit power

supply turns on.

After charging the main circuit condenser is completed, base circuit and
electromagnetic brake interlock turn on.
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2) Drive unit
When the Emergency stop (EMG) of the drive unit is activated, the base circuit shuts off in the
operating drive unit, and the drive unit goes into the emergency stop status. If the drive unit becomes
emergency stop status, the magnetic contactor turns off and the main circuit power supply is shut off.

Dynamic brake

|
|
Servo motor speed !
|

(Note 2)i @)
Base circuit |
OFF ‘ . |
Note 1 | . @)
Electromagnetic brake (Note 1) ON i |
interlock (MBR) OEE ’—
‘ 1
1
. ‘ .
Emergency stop Invalid (ON) ‘
(EMG) Valid (OFF) | |
‘ 1
Main circuit ON | !
power supply OFF ‘| ‘

Note 1. When setting up an electromagnetic brake at customer's side, make up a sequence which will
operate the electromagnetic brake as follow using the electromagnetic brake interlock (MBR).
ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated
2. There is delay caused by magnetic contactor built into the external dynamic brake (about 50ms)
and delay caused by the external relay.
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(b) When turning off magnetic contactor by external sequence
1) Converter unit
When the Forced stop (EM1) of the converter unit is activated, the base circuit shuts off in the
operating drive unit, and the Main circuit off warning (AL.E9) is displayed on the drive unit. When the
Forced stop (EM1) of the converter unit is deactivated, the drive unit automatically restarts the
operation. Shut off the main circuit power supply concurrently with the turn OFF of the Forced stop
(EM1) of the converter unit and the Emergency stop (EMG) of the drive unit.
/Dynamic brake

Servo motor speed

(Note 2) (3s)
pi-i i
Base circuit ON !
|
OFF ‘ ; !
! ! (38) 1
Electromagnetic ~ (Note 1) ON | ’—
brake interlock (MBR) OFF
l Ja)
. | |
Converter main circuit EXistence |
off warning Nothing | |
| |
| |
Main circuit power ON |
supply OFF ‘ ‘
|
Invalid (ON ‘ ‘
Forced stop (EM1) ©ON) |
Valid (OFF)

Note 1. When setting up an electromagnetic brake at customer's side, make up a sequence which will
operate the electromagnetic brake as follow using the electromagnetic brake interlock (MBR).
ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated
2. There is delay caused by magnetic contactor built into the external dynamic brake (about 50ms)
and delay caused by the external relay.

a) in Figure When the forced stop is invalid, the converter main circuit off warning turns off.
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2) Drive unit
Dynamic brake

N

|
Servo motor speed !

|

(Note 2) 1 i (3s)
ON I"—"’_
Lo !

Base circuit OFF ‘ l |

! I (3s) I

| —
Electromagnetic (Note 1) ON ’7
brake interlock (MBR) OFF
Emergency stop Invalid (ON) ‘
(EMG) valid (OFF) |

I
Main circuit power ON ; |
suppl

PRY OFF

Note 1. When setting up an electromagnetic brake at customer's side, make up a sequence which will
operate the electromagnetic brake as follow using the electromagnetic brake interlock (MBR).
ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated
2. There is delay caused by magnetic contactor built into the external dynamic brake (about 50ms)
and delay caused by the external relay.

a) in Figure When the Emergency stop of the drive unit is activated, the base circuit shuts off
in the operating drive unit, and the drive unit goes into the emergency stop status.

15.3.8 Servo motor side details

Encoder connector signal arrangement

Terminal box Encoder connector
CM10-R10P -
¥ CM10-R10P
() ofF 9% .
@ @ Terminal | _.
o Signal
OOO“ o — No. 9
q - 1 MR
4 — 2 MRR
—
o o == 3
3 — 4 BAT
| —
5 LG
4 —
H 1 6
L | 7
8 P5
9
10 SHD
HA-LP30K1 HA-LP37K2 HA-LP45K1M4
HA-LP37K1 HA-LP25K14  HA-LP50K1M4
HA-LP30K1M4 HA-LP30K24
HA-LP30K1M HA-LP30K14 HA-LP45K24
HA-LP37K24
HA-LP37K1M HA-LP37K14 HA-LP55K24
HA-LP30K2 HA-LP37K1M4
Servo motor
ower suppl
P ) PPy M8 M10
terminal block
screw size
Earth screw size M6 M6
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Motor power supply

p Terminal block signal arrangement
terminal block Encoder connector 9 g
(U, V, W) M8 screW/ CM10-R10P U v | w | BU ‘ BV | BW ‘OHSl|OH82|
fo f o o]

=

Thermal sensor

1] terminal bloc
(OHS1, OHS2)

@ M4 screw

Cooling fan
terminal block
(BU, BV, BW)
M4 screw

OH

Earth terminal M6 screw

Signal name Abbreviation Description

Connect to the motor power terminals (U, V, W) of the drive unit. During power-on, do not
u*v:"w open or close the motor power line.

Servo motor

power supply . .
Otherwise, a malfunction or faulty may occur.

Supply power which satisfies the following specifications.

Power Rated
Voltage )
Servo motor . Voltage, frequency consumption current
division
W] [A]
HA-LP30K1M, 30K2, 200V | 3-phase 200 to 230VAC 65(50Hz) 0.20(50Hz)
37K2 class 50Hz/60Hz | 85(60HZ) 0.22(60Hz)
. HA-LP30K1, 37K1, 120(50Hz) | 0.65(50Hz)
Cooling fan BU " BV " BW
37K1M 175(60Hz) | 0.80(60Hz)
HA-LP30K1M4, 400V | 3-phase 380 to 460VAC 65(50Hz) 0.12(50Hz)
30K24, 37K24 class 50Hz | 85(60Hz) 0.14(60Hz)
HA-LP30K14, 37K14, 3-phase 380 to 480VAC 110(50Hz) | 0.20(50Hz)
37K1M4, 45K1M4, 60Hz | 150(60Hz) | 0.22(60Hz)
50K1M4, 45K24,
55K24

OHS1-OHS2 are opened when heat is generated to an abnormal temperature.
Motor thermal relay [ OHS1 * OHS2 | Maximum rating: 125V AC/DC 3A or 250V AC/DC 2A
Minimum rating: 6V AC/DC 0.15A

Earth terminal D For grounding, connect to the earth of the control box via the earth terminal of the drive unit.
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15.4 Display section and operation section of the converter unit
15.4.1 Display flowchart

Use the display (3-dight, 7-segment LED) on the front panel of the converter unit for status display, parameter
setting, etc. Set the parameters before operation, diagnose an alarm, confirm external sequences, and/or
confirm the operation status.

Press the MODE, UP or DOWN button once to move the next screen.

@Button
MODE
Status display)—»( Diagnosis )—»( Alarm )—»( Basic parameters )—
—
Status External I/O Current alarm Parameter
signal display No.PAO1

I
Bus voltage Output signal First alarm in Parameter

V] forced output past No.PAO2 ﬁ
Effective load Software version DOWN

_‘
)
=
(]

=

Peak load ratio Software version

1
1
|
low |
1
|
[%0] high !

O
UP
@

i
[

Regenerative load Sixth alarm in Parameter

ratio [%)] past No.PA18
Parameter error Parameter
No. No.PA19

bb

Note. When parameter is selected, parameter group and parameter No. are displayed
alternately. Refer to section 15.4.5 for details.

15- 47



15. SERVO AMPLIFIERS WITH A LARGE CAPACITY sSOk TO 55kWi

15.4.2 Status display mode

The servo status during operation is shown on the 3-digit, 7-segment LED display. Press the "UP" or "DOWN"
button to change display data as desired.

When the required data is selected, the corresponding symbol is displayed. Press the "SET" button to display
that data.

The converter unit display section can show four items of data such as the effective load ratio.

(1) Display examples
The following table shows the display examples.

Item Status Display

Ready off '-

Status

Ready on '

Bus voltage 300 [V] -—

Effective load ratio 67 [%]

Peak load ratio 95 [%)]

Regenerative load ratio 90 [%]

(2) Status display list
The following table lists the converter unit statuses that may be displayed.

. . . Indication
Status display Symbol Unit Description
range
Ready The ready off is displayed during initialization or alarm occurrence, in the (oF
Stat off forced stop status, or when the bus voltage is not established.
atus
Ready The ready on is displayed when the servo was switched on after completion ron
on of initialization and the servo amplifier is ready to operate.
Bus voltage d \% The converter unit voltage is displayed. 0to 999

Continuous effective load torque is displayed. (Note)

Effective load
J % The effective value in the past 15 seconds is displayed relative to the rated 0 to 300

ratio
current of 100%.
The peak output is displayed. (Note)

Peak load ratio b % The peak value in the past 15 seconds is displayed relative to the rated 0 to 400
torque of 100%.

Regenerative The percentage of regenerative power to the permissible regenerative value

. L % - 0 to 300
load ratio is displayed.

Note. Output = converter unit bus voltage x output current
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15.4.3 Diagnostic mode

(1) Diagnostic list

Name Display Unit
Not ready.
.- * Initializing.
'- '- '- * An alarm occurred.
" * External forced stop status.
Sequence * Bus voltage is not established.
Ready
'- '- '- Indicates that the servo was switched on after completion of
J ' initialization and the drive unit is ready to operate.
Indicates the ON/OFF status of external I/O signal.
. . Lit : ON
External I/O signal display -_— - - o
' Extinguished: OFF
For details, refer to (2) in this section.
. Allows external 1/0 signal to be switched on/off forcibly. For
Output signal forced output - w= - ) o .
' details, refer to (3) in this section.
(0 (
Software version low -— '-' ' ' Indicates the version of the software.
AR
N N N
. R |
Software version high ' ' ' Indicates the system number of the software.

(2) External I/O signal display
The ON/OFF states of the digital I/0 signals connected to the converter unit can be confirmed.
(a) Operation
Call the display screen shown after power-on. Using the "MODE" button, show the diagnostic screen.

I'
N N N
) )

iy O
Press MODE once.

S—7 S—7 S—7
u D-Q D-q ++eeeee External I/O signal display screen
L0 D0 D
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(b) Display definition
The LED segment corresponding to the pin is lit to indicate ON, and is extinguished to indicate OFF.
The 7-segment LED segments and CN1 connector pins correspond as shown below.

CN1-7: Forced stop (EM1)

~—,
D } Input signals
N

}Output signals
L\

CN1-8: CN1-2:
Warning (WNG) Trouble (ALM)
Lit: ON
Extinguished: OFF

L
L]

(3) Output signal forced output
You can force the output signal to be switched on/off, independently of the converter status.
This function is used for wiring check of output signal. Indicates the display screen shown after power-on.
When turning CN1-8 on and off

N
N
L ®
Press MODE once.
- em  wm [ ceeeee External I/O signal display screen
g ®

Press UP once.

2l
R
O

»

g ®
Press SET for longer than 2 seconds.
m qu Dw' ] ------- The signal under the lit LED is switched on/off.
N N N
D D.J TDDQ*]] ....... Indicates ON/OFF of the trouble (ALM) signal. (Lit: ON, extinguished: OFF)
T -
CN1-8 CN1-2 press MODE once.
I .
- e . [ ceeeess The lit LED moves to the upper LED of CN1-8.
V(R
s ®
Press UP once.
—7 —7, Ny
D-Q D-Q .-Q ------- CN1-8 switches on. (WNG-DOCOM are connected.)
L0 D0
L ®
CN1-8 Press DOWN once.
S—7 S—7 N
E-Q E-Q E-Q ------- CN1-8 switches off.
I V|
®

Press SET for longer than 2 seconds.

|
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15.4.4 Alarm mode

The current alarm and parameter error are displayed.
The lower 2 digits on the display indicate the alarm number that has occurred or the parameter number in error.
Display example are shown below.

Name Display Description

Indicates on occurrence of an alarm.

Current alarm

Indicates that overvoltage (A.33) occurred.
Flickers at alarm occurrence.

-— Indicates that the last alarm is overload (A.50).

- -
' ' Indicates that the second alarm in the past is overvoltage
- -
| | (A.33).
o A P\
e
'- ' Indicates that the third alarm in the past is undervoltage (A.10).
- ' -'
Alarm history — —
-' ' . ' Indicates that the fourth alarm in the past is undervoltage
O] e
N
.-' ' . ' Indicates that the fifth alarm in the past is undervoltage (A.10).
] ' u
=
-— Indicates that the sixth alarm in the past is overload (A.50).
=)

Indicates no occurrence of parameter error (A.37).

IDispIayed

Parameter error No.

alternately Indicates that the data of parameter No.PAO1 is faulty.
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Functions at occurrence of an alarm
(1) Any mode screen displays the current alarm.

(2) The other screen is visible during occurrence of an alarm. At this time, the decimal point in the third digit
flickers.

(3) To clear any alarm, switch power off, then on or press the "SET" button on the current alarm screen. Note
that this should be done after removing the case of the alarm.

15.4.5 Parameter mode

POINT

= The display section of the converter unit has three digits. When a parameter No.
is displayed, parameter group and parameter No. are displayed alternately.
When, for example, "PA01" is displayed, ‘F‘ A |and | i :‘ are displayed
alternately.

The following example gives the operation procedure after power-on for use of the regenerative options (MR-
RB137).

N
N
g ®
. Press MODE three time
Displayed L
." ." alternately ." ' °°°°°°° The parameter number |s“d|syplayeq‘. . )
S, B B R For parameter No.PAO1, “PA” and “01” are displayed alternately.
b ) U © ®
Press UP or DOWN to change the number.
Sy ®
Press MODE twice . )
- e, ww,| @ eceesss The set value of the specified parameter number flickers.
. ' . ' . ' N In this case, the lower three digits “0000” of the set value “0000” are
Lt bt ) { (Note) displayed.
AR AR AR
g ®
Press MODE once
.' " .- """ -l e During flickering, the set value can be change.
= o 00y
: - Use UP or DOWN .
DA A (O00O0O2: MR-RB137 (3 pes.) are used.)

®

Press SET to enter.

Note. If the "MODE" button is pressed when the lower three digits of the four digits "0000" are displayed, the fourth digit "0000" is
displayed as . However, do not change the setting of the fourth digit. Press the "MODE" button again to reset the display
to the lower three digits .

To shift to the next parameter, press the "UP"/"'DOWN" button.
When changing the parameter No.PAO1 setting, change its set value, then switch power off once and switch it
on again to make the new value valid.
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15.5. Parameters for converter unit

- Never adjust or change the parameter values extremely as it will make operation
CAUTION instable

POINT

- Refer to chapter 5 for parameters for drive unit.
- The parameter whose symbol preceded by * can be validated with the following
conditions:
* . Turn off the power and then on again, or reset the controller after setting the
parameter.
- Never change parameters for manufacturer setting.

15.5.1 Parameter list

No. [ Symbol Name Initial value | Unit
PA01 | *REG | Regenerative option 0000h
PAO2 | *MCC | Magnetic contactor drive output selection 0001h
PAO3 For manufacturer setting 0001h
PAO4 0
PAOS 100
PA06 0
PAO7 100
PAO8 | *DMD | Status display selection 0000h
PA09 | *BPS | Alarm history clear 0000h
PA10 For manufacturer setting 0
PA11 0000h
PA12 | *DIF | Input filter setting 0002h
PA13 For manufacturer setting 0000h
PAl4 0000h
PA15 0000h
PA16 0000h
PA17 0000h
PA18 0000h
PA19 0000h
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15.5.2 List of details

. Initial ) Setting
No. [Symbol Name and function Unit
value range
PAO1| *REG | Regenerative option 0000h Refer to
Used to select the regenerative option. Name
and
nn.- function
. . column.
Select the regenerative option.
00: No used
01: MR-RB139 }
Only for MR-J3-CR55K
02: MR-RB137(3 pcs.) | —
11: MR-RB136-4 }
Only for MR-J3-CR55K4
12: MR-RB138-4(3 pcs.) | Y
"01" and "02" are the set values for the MR-J3-CR55K only, and "11"
and "12" are those for the MR-J3-CR55K4 only.
Incorrect setting will result in parameter alarm (A.37).
PAO2 | *MCC | Magnetic contactor drive output selection 0001h Refer to
Used to select the output of the magnetic contactor drive power supply. Name
and
ojojo]
column.
—[ Used to select the output of the magnetic contactor drive power .
supply.
0: No used
1: Used
PAO3 For manufacturer setting 0001h
PAO4 Do not change this value by any means. 0
PAO5 100
PA06 0
PAO7 100
PAO8 | *DMD | Status display selection 0000h Refer to
Used to select the status display shown at power-on. Name
and
nnn. function
—[ . - . column.
Status display of converter unit display section at power-on.
0: Status
1: Bus voltage
2: Effective load ratio
3: Peak load ratio
4: Regenerative load ratio
PA09 [ *BPS [ Alarm history clear 0000h Refer to
Used to clear the alarm history. Name
and
olofof |
i column.
—[ Alarm history clear .
0: Invalid
1: Valid
When alarm history clear is made valid, the alarm history is cleared
at next power-on.
After the alarm history is cleared, the setting is automatically made
invalid (reset to 0).
PA10 For manufacturer setting 0
PA11 Do not change this value by any means. 0000h
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. Initial ) Setting
No. [Symbol Name and function Unit
value range
PA12| *DIF | Input filter setting 0002h Refer to
Select the input filter. Name
and
nnn. function
—[ . ) column.
Input signal filter
If external input signal causes chattering due to noise, etc., input
filter is used to suppress it.
0: None
1: 1.777[ms]
2: 3.555[ms]
3: 5.333[ms]
PA13 For manufacturer setting 0000h
PA14 Do not change this value by any means. 0000h
PA15 0000h
PA16 0000h
PA17 0000h
PA18 0000h
PA19 0000h

15.6 Troubleshooting
15.6.1 Converter unit

(1) Alarms and warning list

When an error occurs during operation, the corresponding alarm or warning is displayed. If any alarm or
warning has occurred, refer to (2) or (3) in this section and take the appropriate action.

Switch power off, then on to deactivate the alarm. The alarms marked "QO" in the alarm deactivation column
of the table can be deactivated by pressing the "RES" key of the converter unit side parameter unit or
switching on the reset signal (RES).

Alarm deactivation Display Name
Display Name Power Error A.91 [ Overheat warning
OFF—ON reset AEO Excessive regenerative load
A.10 [ Undervoltage O O =y warning
A.12 [ Memory error 1 (RAM) O % A.E1 | Overload warning
A.15 [ Memory error 2 (EEP-ROM) O = A.E6 | Converter forced stop warning
A.17 | Board error O AES Cooling fan speed reduction
A.19 [ Memory error 3 (Flash-ROM) O warning
A.30 [Regenerative error (Note) O (Note) O
A.33 | Over voltage O O
c A.37 | Parameter error O
<L(‘3 A.38 | MC drive circuit error O
A.39 [ Open phase O
Inrush current suppressor circuit
A3A O
error
A.45 [ Main circuit device overheat (Note) O (Note) O
A.47 | Cooling fan error @)
A.50 [Overload 1 (Note) O (Note) O
A.51 [Overload 2 (Note) O (Note) O
888 | Watchdog O

Note. Deactivate the alarm about 30 minutes of cooling time after removing the cause of occurrence.
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(2) Remedies for alarms

f CAUTION - When any alarm has occurred, eliminate its cause, ensure safety, then reset the
alarm, and restart operation. Otherwise, injury may occur.

POINT

- When any of the following alarms has occurred, always remove its cause and
allow about 30 minutes for cooling before resuming operation. If operation is
resumed by switching control circuit power off, then on to reset the alarm, the
converter unit and regenerative option may become faulty.

* Regenerative error (A.30)

- Overload 1 (A.50)

* Overload 2 (A.51)

* Main circuit device overheat (A.45)

- The alarm can be deactivated by switching the power off, then on. Refer to (1) in
this section for details.

When an alarm occurs, the trouble (ALM) signal switches off and the display section shows the alarm number.
Remove the cause of the alarm in accordance with this section.

Display Name Definition Cause Action
A.10 [Undervoltage Power supply voltage 1. Instantaneous control power failure Review the power supply.
dropped. occurred for longer than 60ms.

2. Shortage of power supply capacity
caused the power supply voltage to
drop at start, etc.

3. Failure of the part in the converter Change the Converter unit.
unit.

Checking method
Alarm (A.10) occurs if power is

switched on after connectors
disconnected.

A.12 | Memory error 1 | RAM memory fault Failure of the part in the converter unit. | Change the converter unit.
(RAM) —— Checking method
Alarm (A.12) occurs if power is

switched on after connectors
disconnected.

A.15 | Memory error 2 | EEP-ROM fault 1. Failure of the part in the converter Change the converter unit.
(EEP-ROM) unit.

Checking method
Alarm (A.15) occurs if power is

switched on after connectors
disconnected.

2. The number of write times to EEP-
ROM exceeded 100,000.

A.17 |Board error CPU/parts fault Failure of the part in the converter unit. | Change the converter unit.
A.19 | Memory error 3 | ROM memory fault —— Checking method
(Flash-ROM) Alarm (A.17/A.19) occurs if power is

switched on after connectors
disconnected.
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Display Name Definition Cause Action
A.30 [ Regenerative Permissible regenerative 1. Incorrect setting of parameter Set correctly.
error power of regenerative No.PAO1.
option is exceeded. 2. Regenerative option is not Connect correctly.
connected.
3. High-duty operation or continuous 1. Reduce the frequency of

regenerative operation caused the positioning.
permissible regenerative power of 2. Use the regenerative option of
the regenerative option to be larger capacity.
exceeded. 3. Reduce the load.

Checking method

Call the status display or MR
Configurator and check the
regenerative load ratio.

4. Power supply voltage is abnormal. Review power supply
MR-J3-CR55K: 260VAC or more
MR-J3-CR55K4: 520VAC or more

5. Regenerative option faulty. Change regenerative option.

6. Ground fault occurred in servo motor | Correct the wiring.
power (U, V, W).

Regenerative transistor fault | 7. Regenerative transistor faulty. Change the converter unit.
Checking method

1) The regenerative option has
overheated abnormally.

2) The alarm occurs even after
removal of the built-in
regenerative resistor or
regenerative option.

A.33 | Over voltage Converter bus voltage 1. Regenerative option is not used. Use the regenerative option.
exceeded to following 2. Though the regenerative option is Set correctly.
voltage. used, the parameter No.PA01 setting
MR-J3-CR55K: 400VDC is "O0000 (not used)".
MR-J3-CR55K4: 800VDC 3. Lead of regenerative option is open | 1. Change lead.
or disconnected. 2. Connect correctly.
4. Regenerative transistor faulty. Change the converter unit.
5. Wire breakage of regenerative Change the regenerative option.
option.
6. Capacity of regenerative option is Add regenerative option or
insufficient. increase capacity.
7. Power supply voltage high. Review the power supply.

8. Ground fault occurred in servo motor | Correct the wiring.
power (U, V, W).

9. Impedance at main circuit power Use the regenerative option.
supply cable (Ly, Ly, L3) is high, and
leak current from servo motor power
supply cable (U, V, W) is large.

A.37 |Parameter Parameter setting is 1. Converter unit fault caused the Change the converter unit.
error incorrect. parameter setting to be rewritten.

2. Regenerative option not used with Set parameter No.PAO1 correctly.
converter unit was selected in
parameter No.PAQ2.

3. The number of write times to Change the converter unit.
EEP-ROM exceeded 100,000 due to
parameter write, etc.
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Alarm (888) occurs if power is
switched on after connectors
disconnected.

Display Name Definition Cause Action
A.38 | MC drive circuit [ Magnetic contactor drive 1. Incorrect connection of the magnetic | Review the wiring.
error circuit error contactor.
(When the magnetic 2. Parameters specifying whether to Set parameter No.PA02 correctly.
contactor is turned on: the use/not use the magnetic contactor
main circuit power supply is do not match the configuration.
not turned on within two 3. Magnetic contactor failed. Change the magnetic contactor.
seconds after the servo-on | 4. Magnetic contactor drive circuit Change the converter unit.
of the drive unit. faulty.
When the magnetic Checking method
contactor is opened: the Check the output of magnetic
main circuit power supply is contactor control connector (CNP1) .
turned on although the Ppwer supply voltage is applied to
) ) this connector. Take care to avoid an
magnetic contactor is electric shock at connecting.
opened.)
5. Mismatch of an external sequence. Review the power-on sequence.
(Refer to section 3.3.2.)
A.39 | Open phase Power supply error 1. Any of Ly, L, and Lz is disconnected. | Review the wiring.
Or, open.
2. Failure of the part in the converter Change the converter unit.
unit.
A.3A |Inrush current | Inrush current suppressor 1. Power-on/off was repeated with high | Review operation pattern.
suppressor circuit error frequency.
circuit error 2. Inrush current suppressor resistance | Change the converter unit.
overheated.
3. Inrush current suppressor circuit
faulty.
A.45 | Main circuit Main circuit device 1. The power supply was turned on and | Review operation pattern.
device overheat. off continuously by overloaded
overheat status.
2. Ambient temperature of converter Review environment so that
unit is over 55°C. ambient temperature is 0 to 55°C.
3. Converter unit faulty. Change the converter unit.
A.47 [ Cooling fan The cooling fan of the 1. Cooling fan life expiration. (Refer to | Change the cooling fan of the
alarm converter unit stopped, or its section 2.5.) converter unit.
speed decreased to or 2. Foreign matter caught in the cooling | Remove the foreign matter.
below the alarm level. fan stopped rotation.
3. The power supply of the cooling fan | Change the converter unit.
failed.
A.50 [Overload 1 Load exceeded overload Converter unit is used in excess of its 1. Reduce load.
protection characteristic of | continuous output current. 2. Review operation pattern.
converter unit.
A.51 | Overload 2 Load exceeded overload Converter unit is used in excess of its Review operation pattern of a
protection characteristic of | output current for a short time. drive unit.
converter unit.
(Note) [ Watchdog CPU/parts fault Failure of the part in the converter unit. | Change the converter unit.
888 Checking method

Note. At power-on, "888" appears instantaneously, but it is not an error.
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(3) Remedies for warnings
Continuing operation in an alarm occurrence status may result in an alarm or disable proper operation.
Eliminate the cause of the warning according to this section. The warning displayed will disappear when the
cause of its occurrence is resolved.

Display Name Definition Cause Action
A.91 [Overheat The temperature of the heat | 1. Operated in the overloaded status. Review operation pattern.
warning sinks exceeded the warning | 2. Ambient temperature of converter Review environment so that
level. unit is over 55°C. ambient temperature is 0 to 55°C.
3. Converter unit faulty. Change the converter unit.
A.EO | Excessive There is a possibility that Regenerative power increased to 85% | 1. Reduce frequency of
regenerative regenerative power may or more of permissible regenerative positioning.
load warning exceed permissible power of regenerative option. 2. Change regenerative option for
regenerative power of Checking method the one with larger capacity.
regenerative option. Call the status display or MR 3. Reduce load.
Configurator and check the
regenerative load ratio.
A.E1 | Overload There is a possibility that Load increased to 85% or more of Refer to A.50, A.51.
warning overload alarm 1 or 2 may overload alarm 1 or 2 occurrence level.
occeur. Cause, checking method
Refer to A.50, 51.
A.E6 | Converter EM1 is off. External forced stop was made valid. Ensure safety and deactivate
forced stop (EM1 was turned off.) forced stop.
warning
A.E8 | Cooling fan The speed of the converter | 1. Cooling fan life expiration. (Refer to | Change the cooling fan of the
speed unit cooling fan decreased section 2.5.) converter unit.
reduction to or below the warning 2. The power supply of the cooling fan | Change the converter unit.
warning level. failed.

(4) Clearing the alarm history
You can clear the alarm numbers stored in the alarm history of the alarm mode. To ensure that you can
control the alarms that will occur after regular operation, make this setting before starting regular operation
to clear the alarm history.
After setting "0001" in parameter No.PAQ9, switch power off once. Switching it on again clears the alarm
history. At this time, the parameter No.PAQ9 setting returns to "0000".
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15.6.2 Drive unit

POINT

* Explanation made in this section is exclusively for the driver unit.
Other troubleshooting is the same as that for servo amplifiers with 22kW or less.
Refer to chapter 9.

* As soon as an alarm occurs, make the Servo off status and interrupt the main
circuit power.

(1) Alarms and warning list
When an error occurs during operation, the corresponding alarm or warning is displayed. If any alarm or
warning has occurred, refer to (2) or (3) in this section and take the appropriate action. When an alarm
occurs, the ALM turns OFF.
After its cause has been removed, the alarm can be deactivated in any of the methods marked in the alarm
deactivation column. The alarm is automatically canceled after removing the cause of occurrence.

(Note)Alarm code Alarm deactivation Display Name
. CN1 [ CN1 | CN1 Power
Display Name Converter
22 23 24 OFF — ON | Errorreset | CPU reset AL.9C armin
warni
(bit 2) | (bit 2) | (bit 0) Alarms 9
Converter Main circuit off
Alarms [ AL.1B 0 1 0 O O O AL.E9 .
alarm warning
Note. 0: OFF
1: ON

(2) Remedies for alarms

* When any alarm has occurred, eliminate its cause, ensure safety, then reset the
alarm, and restart operation. Otherwise, injury may occur.
ACAUTION - As soon as an alarm occurs, mark servo-off and power off the main circuit and
control circuit.

POINT

- The alarm can be deactivated by switching power off, then on. For details, refer
to (1) in this section.

If an alarm occurs, the trouble (ALM) turns off and alarm number is displayed in the display area.
The servo motor comes to a stop. Remove the cause of the alarm in accordance with this section. MR
Configurator may be used to refer to the cause the alarm.

Display Name Definition Cause Action
AL.1B | Converter An alarm occurred in the 1. An alarm occurred in the converter Check the alarm of the converter
alarm converter unit during servo unit during servo on. unit, and take the action following
on. the remedies for alarms of the
converter unit. (Refer to section
15.6.1 (2).)
2. The protection coordination cable or | Connect correctly.
terminal connector is not correctly
connected.
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(3) Remedies for warnings
Continuing operation in an alarm occurrence status may result in an alarm or disable proper operation.
Eliminate the cause of the warning according to this section. The warning displayed will disappear when the
cause of its occurrence is resolved.

Indication Name Definition Cause Action
AL.9C Converter A warning occurred in the Check the warning of the
warning converter unit during the converter unit, and take the action
servo-on command. following the remedies for

warnings of the converter unit.
(Refer to section 15.6.1 (3).)

AL.E9 Main circuit The forced stop of the 1. The forced stop of the converter unit | Deactivate the forced stop of the
off warning converter unit is made valid is made valid. converter unit.
during the servo-on 2. The protection coordination cable or | Connect correctly.
command. terminal connector is not correctly
connected.
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15.7 Outline drawings

POINT

* Refer to section 15.2.1 for outline dimension drawing.

15.7.1 Converter unit (MR-J3-CR55K(4))

[Unit: mm]
Cooling fan
2- @7 Installation hole exhaust
Approx. 20 328
300 — Approx. 200 128 .
20 260 Apprqx. 30 180 Termmal block layout
o \ (Terminal cover removed)
I [ [ ( o [ [ o
@ (<) © (-]
—3 =]
[C] = ®
CHARGE
ol o ) ° 0| o ®
?8 g { © © ] g’)) L] ®
TE2-2 - TE2-2I9 8
= = ° = TE3
- 0 0
® D)D) @)@ D)@ PEe
E & o) O, O &
Ol d 9 O o 11
= Air intake TEl-l TEL-2
X _
o i
o
[>3 il
<
Mass: 25[kg] (55.2[Ib])
S Terminal block signal layout ~
TE2-2
L+ Terminal block screw: M6 Mounting screw
Tightening torque: 3.0 [N-m] Screw size: M6
L= (26.6 [Ib-in]) Tightening torque: 5.4 [N -m]
TE3 (47.8 [Ib+in])
Lt Terminal block screw: M4
Tightening torque: 1.2 [N-m]
La (10.6 [Ib-in])
TE1-1
Terminal block screw: M10
Tightening torque: 10.0 [N-m]
TE1-2 (88.5 [Ib+in])
Terminal block screw: M10
Tightening torque: 10.0 [N-m]
PE (88.5 [Ib-in])
@ Terminal block screw: M10
Tightening torque: 10.0 [N-m]
(88.5 [Ib-in])
J
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15.7.2 Drive unit

(1) MR-J3-DU30KA * MR-J3-DU37KA
MR-J3-DU45KA4 * MR-J3-DU55KA4

2-¢7 Installation hole

Approx. 20
300 APPIOX. 20 Approx. 200
2Q 260 Approx. 80| 180 ng'ﬁg% ;?n
o A
| [ %
® ® =] —
i 1
= %_@J“ (I
@
e i
i =y I
] s
og | ai= =% I o
™| ™ [ °/ For mounting R
MR-J3BAT _
[ A
\ U {}Air intake
o Approx. 200 \ 128
% 328
g
Q
<
277
-~ ) Terminal block signal layout ~
TE2-1
L+ Terminal block screw: M6
Tightening torque: 3.0 [N-m]
L= (26.6 [Ib~in])
TE3
L Terminal block screw: M4
Tightening torque: 1.2 [N-m]
La (10.6 [Ib-in])
TE1l
Terminal block screw: M10
Tightening torque: 10.0 [N-m]
PE (88.5 [Ib-in])
() (=) Terminal block screw: M10
Tightening torque: 10.0 [N-m]
(88.5 [Ib-in])
J
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Mounting screw
Screw size: M6
Tightening torque: 5.4 [N -m]
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(2) MR-J3-DU30KA4 - MR-J3-DU37KA4

2-$6lInstallation hole

380

[Unit: mm]

240 Approx. 60 Approx. 200
60 120 Approx. 80 180 Cooling fan Terminal block layout
e exhaust (Terminal cover removed)
7#@?” H ﬁ” Q H 5] w@ﬂ
A
o [I\
o [o2] L I
@ For mounting nnNNNAnn ® |:|
MR-J3BAT
TE2 o oLl - TES
. ‘ i il
—— : = : PE cllelie
S — T [ O | o _ Y i =) — il
1= - v {TAir intake - T
o 6 Approx. 200 128 TEL
X 328
a
o
< z=li=x) E H
—— i
C T I D= BT
SSi=Ee—e=
S=l=iSEs
==
— ==
Mass: 18[kg] (39.7[Ib])
- Terminal block signal layout ~
TE2
L+ Terminal block screw: M6 Mounting screw
Tightening torque: 3.0 [N=m] Screw size: M5
L= (26.6 [Ib=in]) Tightening torque: 3.24 [N-m]
TE3 (28.3 [Ib-in])
L Terminal block screw: M4
Tightening torque: 1.2 [N-m]
La (10.6 [Ib-in])
TE1l
Terminal block screw: M8
Tightening torque: 6.0 [N-m]
PE (53.1[Ib-in])
() (=) Terminal block screw: M8
Tightening torque: 6.0 [N-m]
(53.1 [Ib-in])
N Y
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15.8 Characteristics
15.8.1 Overload protection characteristics

An electronic thermal relay is built in the converter unit and drive unit to protect the servo motor, converter unit,
drive unit and servo motor power line from overloads.

Overload 1 alarm (AL.50) occurs if overload operation performed is above the electronic thermal relay
protection curve shown below. Overload 2 alarm (AL.51) occurs if the maximum current flew continuously for
several seconds due to machine collision, etc. Use the equipment on the left-hand side area of the continuous
or broken line in the graph.

It is recommended to use the machine which generates unbalanced torque, e.g. a vertical lift application, so
that the unbalanced torque is not more than 70% of the rated torque.

Servo amplifier MR-J3 series has solid-state servo motor overload protection. (The motor full load current is
115% rated current.)

10000 10000 -
T
|
1000 1000 ;
@ ) I
g g \
= \ In rotation = - \ In rotation
S 100 & S 100 NN
© ©
[¢] () v
o o ~
o) o) s
In servo lock .
10 10
1 1
0 100 (Note 2) 200 250 0 100 (Note 2) 200 250
Load ratio [%] (Note 1) Load ratio [%)]
Converter unit Drive unit

Note 1. If operation that generates torque more than 100% of the rating is performed with an abnormally high frequency in a servo
motor stop status (servo lock status) or in a 30r/min or less low-speed operation status, the drive unit may fail even when the
electronic thermal relay protection is not activated.

2. Load ratio 100% indicates the rated output of each converter unit and drive unit. Refer to section 15.1.4 for rated output.

Fig. 15.1 Overload protection characteristics
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15.8.2 Power supply equipment capacity and generated loss

POINT

= The calculation method of heat dissipation area for enclosed control panel is the
same as that for servo amplifiers with 22kW or less. Refer to section 11.2 (2).

Table 15.1 indicates the generated loss and power supply capacity under rated load per combination of the
converter unit and drive unit. When the servo motors is run at less than the maximum speed, the power supply
equipment capacity is lower than the value in the table but the heat generated does not change.

Since the servo motor requires 2 to 2.5 times greater instantaneous power for acceleration, use the power
supply which ensures that the voltage lies within the permissible voltage fluctuation at the main circuit power
supply terminals (L1, L2, L3) of the converter unit. The power supply equipment capacity changes with the
power supply impedance.

The actually generated heat falls within the ranges at rated torque and at zero torque according to the
frequencies of use during operation. When designing an enclosed control box, use the values in the table,
considering the worst operating conditions. The generated heat in Table 15.1 does not include heat produced
during regeneration.

Table 15.1 Power supply capacity and generated heat per servo amplifier at rated output

Power supply (Note)
capacity [KVA] Drive unit-generated heartfW] | Area required
. . . Power factor for heat
Converter unit Drive unit Servo motor | ) Power factor S
improving DC | . . dissipation
. improving DC | Atrated torque [ At zero torque 2
reactor is not ) [m]
reactor is used
used
HA-LP30K1
MR-J3-DU30KA [ HA-LP30K1M 48 40 1550(1100+450) 31.0
HA-LP30K2
MR-J3-CR55K
HA-LP37K1
MR-J3-DU37KA | HA-LP37K1M 59 49 1830(1280+550) 36.6
HA-LP37K2
HA-LP25K14 40 35 1080(850+230) 21.6
MR-J3- HA-LP30K14
DU30KA4 HA-LP30K1M4 48 40 1290(1010+280) | 60 (30+30) 25.8
HA-LP30K24
MR-J3 HA-LP37K14
-J3- HA-LP37K1M4 59 49 1542(1200+342 30.8
MR-J3-CR55K4 DU37KA4 ( )
HA-LP37K24
MR-J3- HA-LP45K1M4
71 59 1810(1370+440) 36.2
DU45KA4 HA-LP45K24
MR-J3- HA-LP50K1M4 80 67 2120(1650+470) 42.4
DU55KA4 HA-LP55K24 87 72 2150(1650+500) 43.0

Note. The heat generated by the drive unit is indicated in the left term within the parentheses, and the heat generated by the converter
unit in the right term.
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15.8.3 Dynamic brake characteristics

POINT

- Dynamic brake operates at occurrence of alarm, servo emergency stop warning
(AL.E6), and when power is turned off. Do not use dynamic brake to stop in a
normal operation as it is the function to stop in emergency.

- Maximum usage time of dynamic brake for a machine operating under
recommended load inertia moment ratio is 1000 time while decelerating from
rated speed to a stop with frequency of once in 10 minutes.

- Be sure to make emergency stop (EMG - EM1) valid after servo motor stops
when using emergency stop (EMG * EM1) frequently in other than emergency.

(1) Dynamic brake operation
(a) Calculation of coasting distance
Fig. 15.2 shows the pattern in which the servo motor comes to a stop when the dynamic brake is
operated. Use Equation 15.1 to calculate an approximate coasting distance to a stop. The dynamic
brake time constant t varies with the servo motor and machine operation speeds. (Refer to (b). Please
contact your local sales office for the servo motor not indicated.)

ON
Forced stop (EM1)
OF

F

Dynamic brake
time constant t

§4|

Machine speed

to Time

(e 20 e 10|
................................................................................................................ (15.1)
Lmax : Maximum coasting distance
.......................................................................................................... [mm]
Vo - Machine rapid fEed rat@ -+ srorrerreres  riiiis i reeiee s eereeeees eeeeseeses seeeeeas
[mm/min][in/min]
Im * Servo Motor iNertial MOMENT -« rorrererrmrr e
[kg * cm?|[oz * in]
Ju : Load inertia moment converted into equivalent value on servo motor shaft -« -+
[kg * cm?][oz * in]
T : Dynamic brake time
Lo 810 £ 0] £TTT T PP PP PPN [s]
te : Delay time of control
GO CTION ##+ v+ v v e v e rar et ettt [S]

There is delay caused by magnetic contactor built into the external dynamic brake (about 50ms) and
delay caused by the external relay.
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(b) Dynamic brake time constant
The following shows necessary dynamic brake time constant t for the equations (15.1).

40 40
35 35 < HA-LP25K14
< HA-LP30K1 <+ HA-LP30K14
30 <+ HA-LP37K1 30 <+ HA-LP37K14
7 iy
E 25 E 25
~ XY
5 g
% 20 b 20
c c
(@] (=]
o o
g 15 g 15
= =
10 10
5+ 5f
0 1 1 1 1 1 0 1 1 1 1 1
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200
Speed [r/min] Speed [r/min]
HA-LP1000r/min series
60 60
<« HA-LP37K1M <+ HA-LP37K1M4
< HA-LP45K1M4
< HA-LP50K1M4
= + HA-LP30KIM <+ HA-LP30K1M4
£ £
L] o
7] B
(0]
E £
= =
10
0 1 1 1 L 1 1
0 500 1000 1500 2000 % 500 1000 1500 2000

Speed [r/min] Speed [r/min]

HA-LP1500r/min series
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Time constant T [ms]

45
< HA-LP45K24
<+ HA-LP30K2
<+« HA-LP37K2

N HA-LP55K24

k™ <+ HA-LP37K24

g

g <« HA-LP30K24

€

<

2]

c

o

o

(3]

E

'_

10 10
5r 5r
O 1 1 1 O 1 1 1
0 500 1000 1500 2000 0 500 1000 1500 2000
Speed [r/min] Speed [r/min]

HA-LP2000r/min series

(2) Load to motor inertia moment ratio when using the dynamic brake

Use the dynamic brake under the load to motor inertia moment ratio indicated in the following table. If the
load to motor inertia moment is higher than this value, the dynamic brake may burn. If there is a possibility
that the load to motor inertia moment may exceed the value, contact your local sales office.

The values of the load inertia moment ratio in the table are the values at the maximum rotation speed of the
servo motor.

Load to motor
Drive unit inertia moment ratio
[Multiplier (x 1)]

MR-J3-DU30KA(4)
MR-J3-DU37KA(4)
MR-J3-DU45KA4
MR-J3-DU55KA4

10
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15.8.4 Inrush currents at power-on of main circuit and control circuit

The following table indicates the inrush currents (reference data) that will flow when the maximum permissible
voltage (200V class: 253VAC, 400V class: 528VAC) is applied at the power supply capacity of 2500kVA and
the wiring length of 1m.

Inrush currents (Ao-p)

Converter unit Drive unit — —
Main circuit power supply (Li, L,, L3) | Control circuit power supply (Li1, L21)

MR-J3-DU30KA 163A 18A
MR-J3-DU37KA (Attenuated to approx. 20A in 180ms) | (Attenuated to approx. OA in 100ms)

MR-J3-CR55K

MR-J3-DU30KA4
MR-J3-DU37KA4 339A 19A

MR-J3-DU45KA4 (Attenuated to approx. 20A in 70ms) (Attenuated to approx. OA in 60ms)
MR-J3-DU55KA4

MR-J3-CR55K4

Since large inrush currents flow in the power supplies, make sure to use no-fuse breakers and magnetic
contactors. (Refer to section 15.9.5.)

When circuit protectors are used, it is recommended to use the inertia delay type that will not be tripped by an
inrush current.

15.9 Options

= Before connecting any option or peripheral equipment, turn off the power and wait
for 20 minutes or longer until the charge lamp turns off. Then, confirm that the
AWARMNG voltage between L+ and L— is safe with a voltage tester and others. Otherwise,
an electric shock may occur. In addition, make sure to confirm from the front of the
converter unit whether the charge lamp is off or not.

= Use the specified auxiliary equipment and options. Unspecified ones may lead to a
ACAUTION fault or fire.

POINT

* Explanations on the following item are the same as those for servo amplifiers with
22kW or less. Refer to the section below for details.
* Cable/connector sets Refer to section 12.1.
* Junction terminal block Refer to section 12.7.
* MR Configurator Refer to section 12.8.
- Battery Refer to section 12.9.
* Relays Refer to section 12.15.
- Surge absorbers Refer to section 12.16.
* Radio noise filter (FR-BIF-(H)) Refer to section 12.17 (2) (e).

15.9.1 Cables and connectors

POINT

- Other connectors are the same as those for servo amplifiers with 22kW or less.
Refer to section 12.1.
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(1) Makeup of cables and like
The following shows the cable makeup for connection with the servo motor and other model.

Converter unit Drive unit

7) CNP1 CN40 CN40A

(I Jom ]
I::lk a A 2 CN;)BC%‘

8)

.

6) 9)
3) EME:::::;);;::::EE@—
fan ]
A[I::I SE@ Servo motor
v HA-LP
@)
|: Terminal

box
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connector set

=

1

For HA-LP series
Refer to section 12.1.2 (4) for details.

No. Product Model Description Application

1) Protection MR-J3CDLO5M Connector: 10120-3000PE Connector: PCR-S20FS+
coordination Refer to (2) in this Shell kit: 10320-52F0-008 Case: PCR-LS20LA1
cable section. (3M or equivalent) (Honda Tsushin Kogyo)

2) | Connector set | MR-J2CN1-A Connector: 10120-3000PE Connector: PCR-S20FS+

Refer to (2) in this Shell kit: 10320-52F0-008 Shell kit: PCR-LS20LA1
section. (3M or equivalent) (Honda Tsushin Kogyo)

3) [ Termination MR-J3-TM
connector []::I

4) |Encoder cable [MR-J3ENSCBLIIM-L P67

Cable length: M Standard
2*5+"10" 20" 30m life

5) |Encoder cable [MR-J3ENSCBLLIM- | For HA-LP series P67

H Refer to section 12.1.2 (4) for details. Long flex
Cable length: life
2*5"10"20"30"

40 * 50m

6) | Encoder MR-J3SCNS P67
connector set I m]) EE@

For HA-LP series
Refer to section 12.1.2 (4) for details.

7) | Magnetic Converter unit side connector Supplied
contactor (Phoenix Contact) I:E:I with
wiring Socket: GFKC 2,5/2-STF-7,62 converter
connector unit

8) | Digital Converter unit side connector
1/O connector (DDK) []:]

Connector: 17JE23090-02(D8A)K11-CG
9) | Encoder MR-J3SCNSA P67
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(2) MR-J3CDLO5M(0.5m) Protection coordination cable

f CAUTION - Connect protection coordination cables correctly if they are fabricated.
Otherwise, the system may perform unexpected operation.

When fabricating a protection coordination cable, fabricate the cable as shown in the wiring diagram in this

section.
MR-J3CDLO5M
10120-3000PE (Connector) PCR-S20FS+ (Connector)
10320-52F0-008 (Shell kit) PCR-LS20LAL1 (Case)
9 L4 1 |ACD2
19 —— 11 |AcD2*
] 1 1 |
10 11 2 |ACD3
20 |— —— 12 |ACD3*
I 1 1 |
7 1 3 |PAL
17 —— 13 |PAL*
] 1 1 |
8 | 4 |ACD1
18 —— 14 |ACD1*
I I I |
5 — 5 |LG
15 — 15 |LG
I 1 I |
Converter unit side 6 — — 6 |GOF Drive unit side
16 — 16 |GOF*
I 1 1 |
3 : : : : 7 PMC
13— —— 17 |PMC*
I 1 1 |
4 L 8 |PSD
14 —— 18 |PSD*
I 1 1 |
1 — L 9 LG
11 — 19 |LG
] 1 1 |
2 L1 10 |PRD
12 | —— 20 |PRD*
I 1 1 |
(PP ‘o
Plate [ ~ ~ 1 Plate | SD
Table 15.2 Recommended wire
Characteristics of one core (Note 2)
. ote
Length Core size | Number Conductor | Insulation coating | _. . . ]
Model 5 Structure ) Finishing Wire model
[m(ft)] [mm?] | of Cores ) resistance OD d[mm]
[Wires/mm] OD [mm]
[o/mm] (Note 1)
05t05 20 UL20276 AWG#28
MR-J3CDLO5M 0.08 . 7/0.127 222 0.38 6.1 .
(1.64 t0 16.4) (10 pairs) 10pair (CREAM)
Note 1. d is as shown below.

d

Conductor Insulation sheath

2. Standard OD. Max. OD is about 10% greater.
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15.9.2 Regenerative option

é CAUTION = The specified combinations of regenerative options, converter unit and drive unit
may only be used. Otherwise, a fire may occur.

POINT

= The calculation method of regenerative energy is the same as that for servo
amplifiers with 22kW or less. Refer to section 12.2 (2).

(1) Combination and regenerative power
The regenerative power values in the table are the regenerative power of the resistor and are not the rated

power.
Regenerative power [W]
. . . (Note 1) Three (Note 2) Three
Converter unit Drive unit MR-RB139 MR-RB136-4
MR-RB137 MR-RB138-4
(1.39) . (59Q) .
(1.3Q) in parallel (5%) in parallel

MR-J3-DU30KA
MR-J3-CR55K 1300 3900
MR-J3-DU37KA
MR-J3-DU30KA4
MR-J3-DU37KA4
MR-J3-CR55K4 1300 3900
MR-J3-DU45KA4
MR-J3-DU55KA4
Note. 1. The composite resistance value of three options is 1.3Q. The resistance value of each is 4Q.

2. The composite resistance value of three options is 5%. The resistance value of each is 15%Q.

(2) Parameter setting

POINT

* Make sure to set parameter No.PAO2 of the drive unit to "[O0CJ00" (Not used)
since the regenerative option cannot be connected to the drive unit.

When using the regenerative option, set the parameter of the converter unit. Match parameter No.PAO1 to
the regenerative option used.

Parameter No.PAO1

_|: Regenerative option selection
00: Not used
01: MR-RB139
02: MR-RB137 (3 pcs.)
11: MR-RB136-4
12: MR-RB138-4 (3 pcs.)

(3) Regenerative loss of drive unit and servo motor

Drive unit Inverse efficiency [%] C charge [J]
MR-J3-DU30KA
MR-J3-DU37KA
MR-J3-DU30KA4
MR-J3-DU37KA4
MR-J3-DU45KA4
MR-J3-DU55KA4

90 450
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(4) Connection of the regenerative option
Make sure to supply 1-phase 200V and 400V respectively to the cooling fan. The cooling fan specifications

are as follows.

Table 15.3 Cooling fan

Item

200V class

400V class

Model

MR-RB137 - MR-RB139

MR-RB136-4 - MR-RB138-4

Voltage - Frequency

1-phase 198 to 242VAC, 50/60Hz

1-phase 380 to 480VAC, 50/60Hz

Power consumption [W]

20 (50Hz)/18 (60Hz)

20 (50Hz)/18 (60Hz)

The regenerative option generates heat of 100°C higher than the ambient temperature. Fully consider heat
dissipation, installation position, used wires, etc. to place the option. For wiring, use flame-resistant wires or
make the wires flame-resistant and keep them away from the regenerative option. The G3 and G4 terminals act
as a thermal sensor. G3-G4 are opened when the regenerative option overheats abnormally.

Make sure to twist the wires for connection with the converter unit and connect the wires within the overall
distance of 5m.

(a) MR-RB139 * MR-RB136-4

Converter unit

Power factor improving
DC reactor (Option)
|

' Note 1
ote
Pz( )

Servo motor
[ I
C
5m or less
OHS1 OHS2
Y Servo motor
(Note 2) 24V}i@. thermal relay

G3 G4
Regenerative
option

Cooling fan

I:SNote 4)
1 S
O O

(Note 3) PELY
Power supply _ (

Note 1. When using the power factor improving DC reactor, remove the short bar across Pi1-Pa.
2. G3-G4 contact specifications
Maximum voltage: 120V AC/DC
Maximum current: 0.5V/4.8VDC
Maximum capacity: 2.4VA
3. For specifications of cooling fan power supply, refer to Table 15.3.
4. For MR-RB136-4, "R1" is "R400" and "S1" is "S400".
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(b) MR-RB137 - MR-RB138-4

Note 1.

POINT

- Three of MR-RB137 or MR-RB138-4 are required per converter unit. Please
purchase three of MR-RB137 or MR-RB138-4.

Converter unit

Power factor improving
DC reactor (Option)
|

1Nt 1
ote
Pz( )

c

5m or less

G3 G4
Regenerative| |Regenerative
option option
Cooling fan Cooling fan

Cooling fan

I:SNote 4) I:SNote 4)
1 S 1 S
Q Q O, Q

I:SNote 4)
1 S
O O

(Note 3)
Power supply

[

Servo motor

OHS2
Servo motor
thermal relay

When using the power factor improving DC reactor, remove the short bar across P1-Pa.

. G3-G4 contact specifications

Maximum voltage: 120V AC/DC
Maximum current: 0.5V/4.8VDC
Maximum capacity: 2.4VA
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(5) Outline dimension drawings

/ | -

RO I i T |

° ° 1000000000000000
s ; 0000000000000
1000000000000000
I

) Jslsl s (0000000000000000
W00000000000N0T
| | 0000000000000000
1000000000000000
00I0000000N00N

L ; L P R 1] 0w

o J 2.3

Note 1. One cooling fan for MR-RB136-4, MR-RB138-4.

Cooling fan (Note 1)

2. For MR-RB138-4, "R1" is "R400" and "S1" is "S400".
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- Terminal block signal layout
TE1

[BL|Stleales c [P |

Terminal screw: M5

Tightening torque: 2.0 [N=m] (17.7 [Ib=in])

* Mounting screw
Screw size: M8

Tightening torque: 13.2 [N-m] (117 [Ib-in])
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15.9.3 External dynamic brake

= Use an external dynamic brake for the drive unit. Failure to do so will cause an
ACAUHON accident because the servo motor does not stop immediately but coasts at an
emergency stop and such conditions. Ensure the safety in the entire system.

POINT |

* Configure up a sequence which switches off the magnetic contactor of the brake
unit after (or as soon as) the servo on (SON) has been turned off at a power
failure or failure.

* For the braking time taken when the dynamic brake is operated, refer to section
15.8.3.

* The brake unit is rated for a short duration. Do not use it for high duty.

* The specifications of the input power supply for external dynamic brake are the
same as those of the converter unit control circuit power supply.

* Operation timing is the same as that for servo amplifiers with 22kW or less. Refer
to section 12.6.

* Dynamic brake operates at occurrence of alarm, servo emergency stop warning
(AL.E6), and when power is turned off. Do not use dynamic brake to stop in a
normal operation as it is the function to stop in emergency.

* Maximum usage time of dynamic brake for a machine operating under
recommended load inertia moment ratio is 1000 time while decelerating from
rated speed to a stop with frequency of once in 10 minutes.

* Be sure to make emergency stop (EMG * EM1) valid after servo motor stops
when using emergency stop (EMG * EM1) frequently in other than emergency.

(1) Selection of dynamic brake
The dynamic brake is designed to bring the servo motor to a sudden stop when a power failure occurs or
the protective circuit is activated. When using the external dynamic brake, assign the dynamic brake
interlock (DB) to any of CN1-22, CN1-23, CN1-24, CN1-25 and CN1-49 pins in parameter No.PD13 to
PD16 and PD18.

Converter unit Drive unit Dynamic brake
MR-J3-DU30KA
MR-J3-CR55K DBU-37K
MR-J3-DU37KA
MR-J3-DU30KA4
MR-J3-DU37KA4
MR-J3-CR55K4 DBU-55K-4
MR-J3-DU45KA4

MR-J3-DU55KA4

(2) Connection example
Use the following wires to connect the dynamic brake.

Dynamic Wire[mm?] (Note)
brake a b u=Vv-w
DBU-37K
2 14
DBU-55K-4

Note. Selection condition of wire size is as follows.
Wire type: 600V Polyvinyl chloride insulated wire (IV wire)
Construction condition: One wire is constructed in the air
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Converter unit

Drive unit

Servo motor

@
NFB
(Note 3) —X U
Power __y | LV
supply !
L (w
7 7
L 24VDC
7
DICOM 48 | ALM | [ead
CNP1 > L]
[ [ MC1| 1 ALM (Note 2)) DB RA3
> mMC2| 2 EM1 —T 47 |pocom———{}—¢
(Note 4) 24VDC
DOCOM 20 [picom
~-RA2
15 |SON |—=
> Li1 I
r I L 42 |EMG ———1T—
-1 21 | 1(Note 4)
| '(Note 1) 46 |pOoCOMI——
: + Emergency stop Y-
Drive unit Plate | SD
trouble (EMG - EMI) Ny
RAl Raz (Noe4)
T — .
Comberter Operation
unit trouble ready
OFF/ON 14
al
RA3 bI [:] .
Dynamic brake interlock ‘

External dynamic brake

Note 1 For converter unit and servo amplifier 400V class, stepdown transformer is required for coil voltage of magnetic contactor more

than 200V class.

2. Assign the dynamic brake interlock (DB) in parameter No.PD13 to PD16 and PD18.
3. Refer to section 15.1.3 for the power supply specifications.
4. Make up a sequence that will concurrently turn off the Emergency stop (EMG) of the drive unit and the Forced stop (EM1) of the

converter unit, and shut off the main circuit power supply by the external sequence.
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(3) Outline dimension drawing

2-¢10 installation hole S
Gf/ & 3 1
° ° J0000000000000000
J0000000000000000
10000000000000000
| |toonooonaongonnd
& & 8 |00000000000000000
10000000000000000
10000000000000000
10000000000000000
o J0000000000000DOD
A 3 1
Dynamic brake [%?ISBS)]
gﬁﬁﬁﬁﬁﬁ%ﬂ%& DBU-37K 8(17.64)
DBU-55K-4 11(24.25)
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[Unit:mm]

- Terminal block

TE1l

Terminal screw: M5

Tightening torque: 2.0 [N=m] (17.7 [Ib+in])
TE2

(@] [alb[3]]

Terminal screw: M5
Tightening torque: 0.8 [N-m] (7.1 [Ib-in])

* Mounting screw

Screw size: M8
Tightening torque: 13.2 [N-m] (117 [Ib-in])
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15.9.4 Selection example of wires

POINT

- Wires indicated in this section are separated wires. When using a cable for
power line (U, V, and W) between the drive unit and servo motor, use a 600V
grade EP rubber insulated chloroprene sheath cab-tire cable (2PNCT). For
selection of cables, refer to appendix 6.

* To comply with the UL/CSA Standard, use the wires shown in appendix 10 for
wiring. To comply with other standards, use a wire that is complied with each
standard.

* Selection condition of wire size is as follows.

Wire type: 600V Polyvinyl chloride insulated wire (IV wire)
Construction condition: One wire is constructed in the air

The following diagram shows the wires used for wiring. Use the wires given in this paragraph or equivalent.

3) Converter unit Drive unit  3) Motor power supply lead  Servo motor
'
Power factor Uo— U
improving -
DC reactor VO—— \%
1) L Motor
4) Regenerative option lead Wo——] w
li_( - 1
Regenerative option D @ t_7 —

1) Main circuit power - Encoder cable
Power supply
supply lead  ~_, Encoder
= L1

/\/> L 6) Thermal relay

:::E‘ : OHS1Thermal
- relay
OHS2

Y
U—\

Power supply Cooling fan
La1 5) Cooling fan
lead

( UA

- - 2) Control power supply lead

BU
BV
BW
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(1) When using the 600V Polyvinyl chloride insulated wire (IV wire)
Selection example of wire size when using IV wires is indicated below.

Table 15.4 Wire size selection example 1 (IV wire)

Wires[mm?] (Note 1, 3)

MR-J3-DU55KA4

50(AWG1/0): d

60(AWG2/0): d

. (Note 2)
Converter unit ) ) 1) 2) UV W 4) 5) 6)
Drive unit
L'l L@ Ly Lo Py - Pt @ P, " C BU - BV - BW [OHS1 - OHS2
MR-J3-DU30KA  |50(AWG1/0): d 60(AWG2/0): d
MR-J3-CR55K 2(AWG14)
MR-J3-DU37KA  |60(AWG2/0): d (Note 4)
MR-J3-DU30KA4 |22(AWG4): b 30(AWG2): f
2(AWG14) 5.5(AWG10): a 1.25(AWG16)
MR-J3-DU37KA4 |30(AWG2): ¢ 38(AWG2): f
MR-J3-CR55K4 1.25(AWG16)
MR-J3-DU45KA4 |38(AWG2): ¢ 50(AWG1/0): d

Note 1. Alphabets in the table indicate crimping tools. For crimping terminals and applicable tools, refer to (3) in this section.
2. When connecting to the terminal block, be sure to use the screws which are provided with the terminal block.
3. For the servo motor with a cooling fan.
4. Wires are selected based on the highest rated current among combining servo motors.

(2) When using the 600V Grade heat-resistant polyvinyl chloride insulated wire (HIV wire)
Selection example of wire size when using HIV wires is indicated below.

Table 15.5 Wire size selection example 2 (HIV wire)

Wires[mm?] (Note 1, 3)

. (Note 2)
Converter unit ) : 1) 2) UV W 4) 5) 6)
Drive unit
L1'L2'L3'@ L1 " Lo P, Py @ P,"C BU " BV * BW|OHS1 - OHS2
MR-J3-DU30KA |38(AWG2): ¢ 60(AWG2/0): d
MR-J3-CR55K 2(AWG14)
MR-J3-DU37KA  |60(AWG2/0): d 60(AWG2/0): d
MR-J3-DU30KA4 |22(AWG4): b 22(AWG4): e
2(AWG14) 5.5(AWG10): a 1.25(AWG16)
MR-J3-DU37KA4 [22(AWGA4): b 22(AWG4): e
MR-J3-CR55K4 1.25(AWG16)
MR-J3-DU45KA4 [38(AWG2): ¢ 38(AWG?2): ¢
MR-J3-DU55KA4 |38(AWG2): ¢ 38(AWG2): ¢

Note 1. Alphabets in the table indicate crimping tools. For crimping terminals and applicable tools, refer to (3) in this section.
2. When connecting to the terminal block, be sure to use the screws which are provided with the terminal block.
3. For the servo motor with a cooling fan.
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(3) Selection example of crimping terminals
The table below shows a selection example of crimping terminals for the servo amplifier terminal block
when using the wires mentioned in (1) and (2) in this section.

Servo amplifier side crimping terminals
Symbol (Note 2) Applicable tool
- . - Manufacturer
Crimping terminal Body Head Dice
a FVD5.5-10 YNT-1210S
b FVD22-10 YF-1 - E-4 YNE-38 DH-123 - DH113
(Note 1) YPT-60-21
R38-10 TD-124 - TD-112
c YF-1-E-4 YET-60-1
Japan Solderless
(Note 1) YPT-60-21 )
R60-10 TD-125 - TD-113 Terminals
d YF-1-E-4 YET-60-1
e FVD22-8 YF-1- E-4 YNE-38 DH-123 - DH-113
(Note 1) YPT-60-21
R38-8 TD-124 - TD-112
f YF-1 - E-4 YET-60-1

Note 1. Coat the part of crimping with the insulation tube.
2. Make sure to use recommended crimping terminals or equivalent since some crimping terminals
cannot be installed depending on the size.

15.9.5 No-fuse breakers, fuses, magnetic contactors

Make sure to use one no-fuse breakers and one magnetic contactor with one drive unit.

No-fuse breaker Fuse
(Note)
. . . Power factor Power factor .
Converter unit Drive unit . . . . Voltage Current | Voltage | Magnetic
improving DC improving DC Class
. . AC [A] AC [V] | contactor
reactor is not used reactor is used
MR-J3-DU30KA 400A frame 250A | 225A frame 225A 500 S-N150
MR-J3-CR55K 240V 360
MR-J3-DU37KA 400A frame 300A | 400A frame 300A 600 S-N180
MR-J3-DU30KA4 225A frame 125A | 225A frame 125A T 250 S-N95
MR-J3-DU37KA4 225A frame 150A | 225A frame 150A | 600Y/ 300 S-N125
MR-J3-CR55K4 600
MR-J3-DU45KA4 225A frame 175A | 225A frame 175A 347V 400 S-N150
MR-J3-DU55KA4 400A frame 225A | 225A frame 225A 450 S-N180

Note. Be sure to use a magnetic contactor with an operation delay time of 80ms or less. The operation delay time is the time interval

between current being applied to the coil until closure of contacts.
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15.9.6 Power factor improving DC reactor

The input power factor is improved to about 95%.

. . . Power factor improving Dimension [mm] Terminal Mass
Converter unit Drive unit
DC reactor w D H wi X screw [kg (Ib)]
MR-J3-DU30KA MR-DCL30K 9.5
MR-J3-CR55K 255 215 80 232 M12
MR-J3-DU37KA MR-DCL37K (20.94)
6.5
MR-J3-DU30KA4 MR-DCL30K-4 205 75 175
(14.33)
7
MR-J3-DU37KA4 MR-DCL37K-4 135 225 200 197 (15.43)
MR-J3-CR55K4 M8 7'5
MR-J3-DU45KA4 MR-DCL45K-4 240 80 212 ‘
(16.54)
9.5
MR-J3-DU55KA4 MR-DCL55K-4 260 215 232
(20.94)

Terminal block (M3.5 screw)
For thermal sensor Terminal screw

Terminal cover

P1 ‘ P2
— h IQ J L 1™ nI
A
B o BB
\
~ R s T =
‘M n !
g [ i
5] |
T \
!
= B L : _/
T XE12 Approx. W1
« : Mounting hole
le D or less for M8 W or less
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15.9.7 Line noise filter (FR-BLF)

POINT

= This section explains how to use the line noise filter unique to servo amplifiers
with a large capacity. Other noise reduction products are the same as those for
servo amplifiers with 22kW or less. Refer to section 12.17.

This filter is effective in suppressing noises radiated from the power supply side and output side of the
converter unit, drive unit and also in suppressing high-frequency leakage current (zero-phase current)
especially within 0.5M to 5MHz band. The filters are used with the converter power supply wires (L1 - L2 L3)
and drive unit power wires (U =V = W).

(1) Usage
Pass the 3-phase wires through four line noise filters. When using the line noise filters with the power wires,
passing the power wires together with the ground wire will reduce the filter effect. Run the ground wire
separately from the power wires.

<+— Use four FR-BLFs.

(2) Outline drawing

[Unit: mm]

7
n
4 [FCC Cles:
“’1: 130 %
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15.9.8 Leakage current breaker

(1) Selection method
High-frequency chopper currents controlled by pulse width modulation flow in the AC servo circuits.
Leakage currents containing harmonic contents are larger than those of the motor which is run with a
commercial power supply.
Select a leakage current breaker according to the following formula, and ground the drive unit, servo motor,
etc. securely.
Make the input and output cables as short as possible, and also make the grounding cable as long as
possible (about 30cm) to minimize leakage currents.

Rated sensitivity current=>10 - {Ig1+Ign—+Iga+K - (Ig2+Igm)} 4 [MA] -eeeerermreimiii, (15.2)
K: Constant considering the harmonic contents
Cable Leakage current breaker
NV Noise filter Mitsubishi K
Converter H Drive | Cable Type products
unit unit NV-SP
i i Models provided with NV-SW
- - = - harmonic and surge NV-CP 1
ﬁf—/ 192 Igm ) . .
ga reduction techniques NV-CW
NV-HW
BV-C1
General models NFB 3
NV-L

Igl: Leakage current on the electric channel from the leakage current breaker to the input terminals of
the drive unit (Found from Fig. 15.3.)

Ig2: Leakage current on the electric channel from the output terminals of the servo amplifier to the servo
motor (Found from Fig. 15.3.)

Ign: Leakage current when a filter is connected to the input side (4.4mA per one FR-BIF or FR-BIF-H)

Iga: Leakage current of the drive unit (Found from Table 15.7.)

Igm: Leakage current of the servo motor (Found from Table 15.6.)

Table 15.6 Servo motor’s leakage Table 15.7 Converter unit -
current example (Igm) drive unit's leakage
current Example (lga)
Servo motor power Leakage current Converter unit Leakage current
[kW] [mA] Drive unit [mA]

30 to 55 2.5 All series 5
=z 120 < 120
E 100 £ 100
o 80 g 80
3 60 3 60
S 40 > 40

g g
c 20 < 20
(5] (]
- - 0
2 5514 38100 2 5514 38100
3.5 8 22 60150 3.5 8 22 60150
3080 3080
Cable size [mm?] Cable size [mm?]
a) 200V class b) 400V class

Fig.15.3 Leakage current example (Ig1, Ig2) for CV cable run in metal conduit
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15. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW

(2) Selection example
Indicated below is an example of selecting a leakage current breaker under the following conditions.

22mm2x5m 30mm2x5m
NV
‘ .
. Com?trter H Durr|1\i/te Servo motor
T

Use a leakage current breaker designed for suppressing harmonics/surges.
Find the terms of Equation (15.2) from the diagram.

5
p— x—_
lg1=95x = ~=0.475 [MA]

5
1000
Ign=0 (not used)
lga=5 [mA]
Igm=2.5 [mA]

Insert these values in Equation (15.2).

Ig=>10 - {0.475+0+5+1 * (0.525+2.5)}
>85 [mA]

According to the result of calculation, use a leakage current breaker having the rated sensitivity current (Ig)
of 85 [mA] or more. A leakage current breaker having Ig of 200 [mA] is used with the NV-SP/SW/CP/CW/
HW series.
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15. SERVO AMPLIFIERS WITH A LARGE CAPACITY sSOk TO 55kWi

15.9.9 EMC filter (recommended)

For compliance with the EMC directive of the IEC/EN Standard, it is recommended to use the following filter.
Some EMC filters are large in leakage current.

(1) Converter unit = Drive unit

Recommended filter
) . ) (Soshin Electric)
Converter unit Drive unit Mass [kg]
Leakage current
Model
[MA]
MR-J3-CR55K MR-J3-DU30KA * MR-J3-DU37KA HF3200A-UN 9 18
MR-J3-CR55K4 MR-J3-DU30KA4 to MR-J3-DU55KA4 TF3150C-TX 55 31

(2) Connection example

EMC filter Converter unit
NFB
(Note) =
Power supply |
1
I
/

Drive unit

Note. For power supply specifications, refer to section 15.1.3.
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15. SERVO AMPLIFIERS WITH A LARGE CAPACITY sSOk TO 55kWi

(3) Outline drawing

HF3200A-UN Uit :
3-¢ 6.5 Length: 8 3-¢6.5 3-M10 |
N . T T
@)  ommomoonm (€] | |
e N EIRr
e i
. e A
4801 w
T .y flal=l=l
T ——— o
. T ——— ’ g | MODDMDODOY
00
TF3150C-TX nit |
8-R 4.25 Length: 12
(for M8) M8
T 3M8w Ha3M8 g@wif — i
Sy T sse [= 2
S | ] G:‘ i l1i0=2
150 +1 ‘11:(2):_;13 150 +1 M4 2(;(2);_;2
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15. SERVO AMPLIFIERS WITH A LARGE CAPACITY sSOk TO 55kWi

15.9.10 FR-BU2-(H) brake unit

POINT

* Use a 200V class brake unit and a resistor unit with a 200V class converter unit,

- Install a brake unit and a resistor unit on a flat surface vertically. When the unit is
* Temperature of the resistor unit case rises to higher than 100°C. Keep cables

* Ambient temperature condition of the brake unit is between —10°C (14°F) to 50°C

= Configure the circuit to shut down the power-supply with the alarm output of the

* Use the brake unit with a combination indicated in (1) in this section.
* For executing a continuous regenerative operation, use FR-RC-(H) power

* When using the brake unit, set the parameters as shown below.

and a 400V class brake unit and a resistor unit with a 400V class converter unit.
Combination of different voltage class units cannot be used.

installed horizontally or diagonally, the heat dissipation effect diminishes.
and flammable materials away from the case.

(122°F). Note that the condition is different from the ambient temperature
condition of the converter unit (between 0°C (32°F) to 55°C (131°F)).

brake unit and the resistor unit under abnormal condition.

regenerative converter or FR-CV-(H) power regenerative common converter.

Setting value

Parameter No.PAO1 of the MR-J3-CR55K(4) converter unit 0100 (Initial value)

000 (Initial value)

Parameter No.PAO2 of the drive unit

Connect the brake unit to the bus of the converter unit (L+ and L— of TE2-1) for use. As compared to the MR-
RB regenerative option, the brake unit can return larger power. Use the brake unit when the regenerative option
cannot provide sufficient regenerative capability.

When using the brake unit, make sure to refer to the FR-BU2-(H) Brake Unit Instruction Manual.

(1) Selection

Use a combination of converter unit, brake unit and resistor unit listed below.

Number of Permissible Total .
) ) . ) ) Applicable converter
Brake unit Resistor unit connected continuous resistance unit
units power [KW] [R]
200V | FR-BU2-55K FR-BR-55K 2 (parallel) 7.82 1 MR-J3-CR55K
class MT-BR5-55K 2 (parallel) 11.0 1 MR-J3-CR55K
400V | FR-BU2-H55K FR-BR-H55K 2 (parallel) 7.82 4 MR-J3-CR55K4
class [FR-BU2-H75K MT-BR5-H75K 2 (parallel) 15.0 3.25 MR-J3-CR55K4
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15. SERVO AMPLIFIERS WITH A LARGE CAPACITY sSOk TO 55kWi

(2) Brake unit parameter setting
Normally, changing parameters of the FR-BU2-(H) is not necessary. Whether a parameter can be changed
or not is listed below.

Parameter Change
possible/ Remarks
No. Name . .
impossible
Brake mode switchover Impossible | Do not change the parameter.
1 Monitor display data selection Possible Refer to FR-BU2-(H) Brake Unit
Instruction Manual.
2 Input terminal function selection 1 Impossible | Do not change the parameter.

Input terminal function selection 2

77 | Parameter write selection

78 | Cumulative energization time
carrying-over times

CLr | Parameter clear

ECL | Alarm history clear

C1 | For manufacturer setting

(3) Connection example

POINT
* Connecting PR terminal of the brake unit to L+ terminal of the converter unit
results in a brake unit malfunction. Make sure to connect the PR terminal of the
brake unit to the PR terminal of the resistor unit.

(a) Combination with FR-BR-(H) resistor unit

POINT
= To use brake units with a parallel connection, use two sets of FR-BU2-(H) brake
unit. Combination with other brake unit results in alarm occurrence or
malfunction.
- Make sure to connect the master and slave terminals (MSG and SD) of the two
brake units.
- Do not connect as shown below.

Converter unit Brake unit Converter unit Brake unit

Connecting two cables to Passing wiring
P and N terminals
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Converter unit

Drive unit

15. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW

NFB
(Note 1) X -
Power  __s | (Note 3)
supply :
—X
CN1
f 24VDC
5 |pocom 21 [|picom
{ CNp1| 6 [picom — 48 | ALM .“
[ [ Mci 1 || 2 [ALM 20 [picom—24YDC —
MC2| 2 7 |EM1 T 46 |pocom
[ [ (Note 2)
L L L+ 9 |pocom 42 |EMG (Note 2)
t E E E E %L_(NO‘e 9 15 |SON
[[ Plate| SD
’/ Li1
_ L21
! J(Note 5)
h (Note 8) )
Drive unit Servo motor Operation
trouble thermal relay ready
| RAl RA2 RA3 ~':L OFF/ON @
Converter  Emergency stop
i SK
unit trouble (EMG-EM1) [ SK] FR-BR-(H)
(Note 2) o (Note 6 THL
PR
\ FR-BU2-(H)
NT—
Note 4
o n-Noe A
> BUE
C—O—— SD(Note 10)(N0te 7)
Terminal &
block -
FR-BR-(H)
A (Note 6) TH1
PR
FR-BU2-(H)
N
EZ_ (Note 11)M2 LA
(Note 4)
N/—
BUE
sp(Note 10)(Note 7)
)
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Note 1. For power supply specifications, refer to section 15.1.3.
2. Make up a sequence that will concurrently turn off the Emergency stop (EMG) of the drive unit and the Forced stop (EM1) of the
converter unit, and shut off the main circuit power supply by the external sequence.
3. Make sure to connect between P1 and P2 terminals (Factory-wired). When using the power factor improving DC reactor, refer to
section 15.9.6.
4. Connect P/+ and N/— terminals of the brake unit to a correct destination. Incorrect connection results in the converter unit and
brake unit malfunction.
5. For the converter unit and the drive unit of 400V class, a stepdown transformer is required.
6. Contact rating: 1b contact, 110VAC_5A/220VAC_3A
Normal condition: TH1-TH2 is conducting. Abnormal condition: TH1-TH2 is not conducting.
7. Contact rating: 230VAC_0.3A/30VDC_0.3A
Normal condition: B-C is conducting/A-C is not conducting. Abnormal condition: B-C is not conducting/A-C is conducting.
8. Connect the thermal relay censor of the servo motor.
9. Do not connect more than one cable to each L+ and L— terminals of TE2-1 of the converter unit.
10. Make sure to connect between BUE and SD terminals (Factory-wired).
11. Connect MSG and SD terminals of the brake unit to a correct destination. Incorrect connection results in the converter unit and
brake unit malfunction.
12. For connecting L+ and L—- terminals of TE2-1 of the converter unit to the terminal block, use the cable indicated in (3) (d) in
this section.
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(b) Combination with MT-BR5-(H) resistor unit

1) When connecting a brake unit to a converter unit

Converter unit Drive unit

NFB
(Note 1) % .
Power —X 1
[}
I

supply

DICOM

20 DICOMﬂ' |—|

cnpi| 6 [picom

_—
24VDC
MC1| 1 2 |ALM

A

L
E
|

[ MC2| 2 7 |EM1 o 46 |pocom
[ (Note 2)
L Lt 9 |pocom 42 |EMG
N
E E ( {L_( ote 9) 15 | SON [H—o
[ Plate| SD
r L11
ol L21
| 1(Note 5)
T ) (Note 8) )
L%—‘- Drive unit Servo motor Operation
trouble thermal relay ready
RAL1 RA2 RA3 OFF/ON

L iy

Converter Emerge_ﬁcy stop
unit trouble (EMG-EM1)
(Note 2) MT-BR5-(H)

(Note 6) TH1

PR |_ T

Note 1.

FR-BU2-(H)
PR MSG
f PH_(Note 4) SR
3 N/—
B
C
BUE
sp(Note 10)(Note 7)
@

For power supply specifications, refer to section 15.1.3.

. Make up a sequence that will concurrently turn off the Emergency stop (EMG) of the drive unit and the Forced stop (EM1) of the

converter unit, and shut off the main circuit power supply by the external sequence.

. Make sure to connect between P1 and P2 terminals (Factory-wired). When using the power factor improving DC reactor, refer to

section 15.9.6.

. Connect P/+ and N/— terminals of the brake unit to a correct destination. Incorrect connection results in the converter unit and

brake unit malfunction.

5. For the converter unit and the drive unit of 400V class, a stepdown transformer is required.

. Contact rating: 1a contact, 110VAC_5A/220VAC_3A

Normal condition: TH1-TH2 is not conducting. Abnormal condition: TH1-TH2 is conducting.

. Contact rating: 230VAC_0.3A/30VDC_0.3A

Normal condition: B-C is conducting/A-C is not conducting. Abnormal condition: B-C is not conducting/A-C is conducting.

8. Connect the thermal relay censor of the servo motor.

10.

. Do not connect more than one cable to each L+ and L— terminals of TE2-1 of the converter unit.

Make sure to connect between BUE and SD terminals (Factory-wired).
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2) When connecting two brake units to a converter unit

POINT

- To use brake units with a parallel connection, use two sets of FR-BU2-(H) brake
unit. Combination with other brake unit results in alarm occurrence or
malfunction.

- Make sure to connect the master and slave terminals (MSG and SD) of the two
brake units.

* Do not connect the converter unit and brake units as below. Connect the cables
with a terminal block to distribute as indicated in this section.

Converter unit Brake unit Converter unit Brake unit

Brake unit

Connecting two cables to Passing wiring
P and N terminals
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Converter unit Drive unit

DICOM

CNP1 6 |DICOM

|
24VDC
MC1| 1 2 [ALM

k 20 DICOM4{24VDC »—‘
Mc2| 2 7 |EM1—T 26
(Note 2)
N L+ 9 |[pocom 42
0T CC e .
7 L— v - -
Plate| SD
r Li1
-1. L21
1 (Note 5)
-1 (Note 8) )
Drive unit Servo motor Operation
trouble thermal relay ready RAZ RAS
_RAl RA2 RA3 ‘ OFF/ON 4
Converter Emerge_rh]cy stop '
unit trouble (EMG-EM1)
(Note 2)
MT-BR5-(H)
P (Note 6) TH1 |
PR s
\ FR-BU2-(H)
PR MSG NPT
(NOte,12)|— 2 pr+ (Note ll)SD NN
qi N/_(Note ) A
N
o] N
> BUE T
ol <p(Note 10)(Note 7)
Terminal S
block =
i
PR
PR MSG M~
(Note 11) g —
Z//+(Note 4) SR
C
BUE
sp(Note 10)(Note 7)
D
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Note 1.

10.
11.

12.

For power supply specifications, refer to section 15.1.3.

. Make up a sequence that will concurrently turn off the Emergency stop (EMG) of the drive unit and the Forced stop (EM1) of the

converter unit, and shut off the main circuit power supply by the external sequence.

. Make sure to connect between P1 and P2 terminals (Factory-wired). When using the power factor improving DC reactor, refer to

section 15.9.6.

. Connect P/+ and N/— terminals of the brake unit to a correct destination. Incorrect connection results in the converter unit and

brake unit malfunction.

. For the converter unit and the drive unit of 400V class, a stepdown transformer is required.
. Contact rating: 1a contact, 110VAC_5A/220VAC_3A

Normal condition: TH1-TH2 is conducting. Abnormal condition: TH1-TH2 is not conducting.

. Contact rating: 230VAC_0.3A/30vDC_0.3A

Normal condition: B-C is conducting/A-C is not conducting. Abnormal condition: B-C is not conducting/A-C is conducting.

. Connect the thermal relay censor of the servo motor.
. Do not connect more than one cable to each L+ and L— terminals of TE2-1 of the converter unit.

Make sure to connect between BUE and SD terminals (Factory-wired).

Connect MSG and SD terminals of the brake unit to a correct destination. Incorrect connection results in the converter unit and
brake unit malfunction.

For connecting L+ and L—- terminals of TE2-1 of the converter unit to the terminal block, use the cable indicated in (3) (d) in
this section.

(c) Precautions for wiring

The cables between the converter unit and the brake unit, and between the resistor unit and the brake
unit should be as short as possible. Make sure to twist the cable longer than 5m (twist five times or more
per one meter). Even when the cable is twisted, the cable should be less than 10m. Using cables longer
than 5m without twisting or twisted cables longer than 10m, may result in the brake unit malfunction.

Converter unit Converter unit
Brake unit Resistor unit Brake unit Resistor unit
=) P =] P pP| Twist [p P| Twist |p
N N PR PR N N PR PR
5m or less 5m or less 10m or less 10m or less

(d) Cables

1) Cables for the brake unit
For the brake unit, HIV cable (600V grade heat-resistant PVC insulated wire) is recommended.

a) Main circuit terminal

Main Crimping ) . Wire size
L . Tightening
circuit terminal N/—, P/+, PR, S
. ) torque
Brake unit terminal .
— | | =] [I= screw N/—, P/+, [N -m] HIV wire AWG
RI=]E = e oo | i
o= | | =] |l= size
200V 4.4
N/— |l P/+ | FR-BU2-55K M6 14-6 14 6
class (38.9)
FR-BU2-H55K M5 5.5-5 25 55 10
Terminal block 400V ' (22.1) )
class 4.4
FR-BU2-H75K M6 14-6 14 6
(38.9)
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b) Control circuit terminal

POINT

unit.

- Undertightening can cause a cable disconnection or malfunction. Overtightening
can cause a short circuit or malfunction due to damage to the screw or the brake

|RES| SD|MSG‘MSG‘ ) ‘ SD‘ Sheath o

Jumper

Terminal block

R ——

6mm

Wire the stripped cable after twisting to prevent the cable from
becoming loose. In addition, do not solder it.

Screw size: M3

Tightening torque: 0.5to 0.6N = m

Wire size: 0.3 to 0.75 mm?

Screw driver: Small flat-blade screwdriver

(Tip thickness: 0.4mm/Tip width 2.5mm)

2) Cables for connecting the servo amplifier and a distribution terminal block when connecting two sets

of the brake unit

Wire size
Brake unit HIV wire
2 AWG
[mm’]

200V

FR-BU2-55K 38 2
class
400V | FR-BU2-H55K 14
class | FR-BU2-H75K 38 2
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(e) Crimping terminals for L+ and L— terminals of TE2-1 of servo amplifier
1) Recommended crimping terminals

POINT

- Make sure to use recommended crimping terminals or equivalent since some
crimping terminals cannot be installed depending on the size.

Number of (Note 1)
Converter unit Brake unit connected Crimping terminal (Manufacturer) Applicable
units tool

200V [ MR-J3-CR55K FR-BU2-55K 2 38-S6(Japan Solderless Terminals) a
class (Note 2)

R38-6S (NICHIFU) (Note 2)
400V | MR-J3-CR55K4 FR-BU2-H55K 2 FVD14-6(Japan Solderless Terminals)
class FR-BU2-H75K 2 38-S6(Japan Solderless Terminals) a

(Note 2)

R38-6S (NICHIFU) (Note 2)

Note 1. Symbols in the applicable tool field indicate the following applicable tools.
2. Coat the crimping part with an insulation tube.

Servo amplifier side crimping terminals
Symbol Crimpin Crimping terminal
y p 9 pIng - Manufacturer
terminal Body Head Dice
YPT-60-21 Japan Solderless
38-S6 TD-124 - TD-112 )
a YF-1-E-4 YET-60-1 Terminals
NOP60
R38-6S NICHIFU
NOM60
Japan Solderless
b FDV14-6 YF-1- E-4 YNE-38 DH-112 - DH-122 )
Terminals
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(4) Outline dimension drawings
(a) FR-BU2- (H) brake unit

FR-BU2-55K
FR-BU2-H55K, H75K

(b) FR-BR- (H) resistor unit

[Unit: mm]
2-®5hole
(Screw size: M4)
ﬁ ‘ ‘ =) »‘2 fi I f
@ :
e
O ©| o
i Rating
plate
|| (00000000 o
i g L i =
10 5
sl 1S
6| 158 6, 18.5 52
170 142.5
[Unit: mm]
X
Eg
2-¢C 5 g_
¥ 5 (Note)
o -ITI “
Cont'rol circuit s (Note) ﬂ 4
terminal T Tl T
Main circuit
terminal —
C c .
Approx. 35 Wwiz%1 Approx. 35 ‘% T
‘ ‘ 2
A hanging bolt is placed on two locations
(1] (Indicated below).
=) Hanging bolt 204 5%
1 1 b H<7
e T
T 1

Note. Ventilation ports are provided on both sides and the top. The bottom is open.

. . Approximate
Resistor unit W [ Wl H H1 | H2 | H3 D D1 C
mass [kg] ([Ib])
200V
class FR-BR-55K 480 | 410 | 700 | 620 [ 40 | 670 | 450 | 3.2 12 70 (154)
400V
class FR-BR-H55K 480 | 410 | 700 | 620 | 20 | 670 | 450 | 3.2 12 70 (154)
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(c) MT-BR5- (H) resistor unit

1 L8}
- <+
i e>
o
e
& ©
8
vy 37 60 1021 .

480 N

510

4$15 mounting hole

7.5
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[Unit: mm]
. ) Resistance | Approximate
© © Resistor unit
2 value |mass [kg] ([Ib])
- - 200V
'S MT-BR5-55K 2.0Q 50 (110)
class
400V
© MT-BR5-H75K 6.5Q 70 (154)
class
1B
©
1B
©)
75 300 75
| |
450 | 7.5
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MEMO
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16. PARAMETER UNIT (MR-PRUQ3)

16. PARAMETER UNIT (MR-PRUO3)

POINT

- Do not use MR-PRUOQ3 parameter unit and MR Configurator together.

Perform simple data setting, test operation, parameter setting, etc. without MR Configurator by connecting the
MR-PRUOQ3 parameter unit to the servo amplifier (drive unit).
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16. PARAMETER UNIT SMR-PRUOBE

16.1 External appearance and key explanations

This section gives the external appearance and explanations of the keys.

Key explanations

-
D
<

Monitor mode key
+ Used to display the monitor screen.

Alarm/diagnosis mode
+ Used to display the alarm/DO forced output/diagnosis selection
screen.

g > <
Ol_
R g

Display

LCD (16 characters x 4 lines)

Used to display the following or others:
* Parameter setting /

[w]
3
>

Parameter mode key
» Used to display parameter selection screen.

Mode key

2
m

E) n |2

4l

= Monitor

Test operation mode key
+ Used to display the exit/JOG operation/positioning operation/motor-
less operation/DO forced output/single-step feed selection screen.

MITSUBISHI WISE-PRUO3

F Function key
- Used to perform various operations in the test operation mode.
 Used to display the parameter range.

SHIFT key
- Used to enter hexadecimal values. Press the "4" to "9" keys while
holding down the "SHIFT" key to enter Ato F.
* Press the " A'¥ " keys while holding down the "SHIFT" key to move
to the previous or next screen.

Esc) | ESC key

+ Used to display the screen at one step upper hierarchical level. (not
the pervious screen)

- Used to display the setting selection screen (the initial screen) of the
monitor mode.

T

@eEAJH

Operation key

= (a)
Y

Scroll key
= Used to move the cursor across the screen or scroll the screen.
Press this key while holding down the "SHIFT" key to move to the
previous or next screen.
== » Used to change parameter No.

©@®|@
U@ E
QD

Forward rotation key
RESE - Used to start the forward rotation in the test operation mode (JOG
operation/positioning operation).

=
n
. =
m
)

[
|
|

Symbol key/reverse rotation key

REV = Used to start the reverse rotation in the test operation mode (JOG
operation/positioning operation).

- Used together with the "SHIFT" key to enter negative values. To exit
the negative value entry mode, press the "SHIFT" key again and
press the "-" key. ("-" disappears.)

[
=5
o
T

Stop/reset key

ESE » Used to stop temporarily in the JOG operation/positioning
operation.

- The "RESET" key is valid when the "Fn" key is not pressed (i.e. at a
stop).

» Used to reset alarms or alarm history, or clear cumulated monitor
data or inputs.

» Normal operation cannot be stopped with this key.

Test Operation key

Enter key
- Used to determine the selection, numerical values, etc.
» Used to determine to exit the test operation mode, or enter the
motor-less operation.
= Used to switch ON/OFF in the DO output screen.

L)

Enter key

Numerical keys
» Used to enter parameter No., setting values, etc.
- Press the "4" to "9" keys while holding down the "SHIFT" key to enter
AtoF.

=

Numerical key
3[OHO,

ster| | Decimal point key
- Used to enter a decimal point.
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16. PARAMETER UNIT SMR-PRUOBE

16.2 Specifications

Item

Description

Model

MR-PRUO3

Power supply

Supplied from the servo amplifier (drive unit)

Parameter mode

Basic setting parameters, Gainffilter parameters, Extension setting
parameters, I/O setting parameters

Functions

Monitor mode (Status display)

Cumulative command pulses, Command pulse frequency, Analog speed
command voltage/Analog speed limit voltage, Analog torque command
voltage/Analog torque limit voltage, Feedback pulse value, Servo motor
speed, Droop pulse, Regenerative load ratio, Effective load ratio, Peak load
ratio, Instantaneous torque, Within one-revolution position, ABS counter, Load
inertia moment ratio, Bus voltage

Diagnosis mode

External 1/0 display, motor information

Alarm mode

Current alarm, Alarm history

Test operation mode

JOG operation, Positioning operation, DO forced output, Motor-less operation

Display section

LCD system (16 characters X 4 lines)

Ambient temperature

—10 to 55°C (14 to 131°F) (non-freezing)

Ambient humidity

90%RH or less (non-condensing)

Storage temperature range

—20 to 65°C (—4 to 149°F) (non-freezing)

Storage humidity range

90%RH or less (non-condensing)

Environment

Ambience

Indoors (no direct sunlight) Free from corrosive gas, flammable gas, oil mist,
dust and dirt

Mass [g] ({Ib])

130 (0.287)

16.3 Outline dimension drawings
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16.4 Connection with servo amplifier
16.4.1 Single axis

(1) Configuration diagram
Operate the single-axis servo amplifier (drive unit). It is recommended to use the following cable.

Servo amplifier
(drive unit)

Parameter unit
(MR-PRUO3) 0
CN3
— . | ]

10BASE-T cable, etc. :E
(EIA568-compliant cable) D
2 k
® —
@ f

(2) Cable internal wiring diagram

Parameter unit Servo amplifier
(MR-PRUO03) CN3 connector
connector side (RJ45 connector)
GND|[ 1] [1]LG
+5V| 2 2 [P5D
TXD+| 3 3 [RDP
RXD—| 4 4 [SDN
RXD+| 5 5 | SDP
TXD—| 6 6 [RDN
GND| 7 7 |LG
NC| 8 | | 8 |[NC

10m or less
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16.4.2 Multidrop connection

(1) Configuration diagram
Up to 32 axes of servo amplifiers (drive units) from stations 0 to 31 can be operated on the same bus.

Servo amplifier Servo amplifier Servo amplifier
(drive unit) (drive unit) (drive unit)

Parameter unit
(MR-PRUO3)

[ I [
k

(Note 2) (Note 2) (Note 2)

(Note 2) (Note 2) (Note 2)

(Note 3)

Note 1. The BMJ-8 (Hakko Electric Machine Works) is recommended as the branch connector.
2. Use the 10BASE-T cable (EIA568-compliant), etc.
3. The final axis must be terminated between RDP (pin No.3) and RDN (pin No.6) on the receiving side (servo amplifier (drive
unit)) with a 1509 resistor.
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(2) Cable internal wiring diagram
Wire the cables as shown below.

(Note 3) 30m or less

(Note 1)
Axis 1 servo amplifier
(drive unit)

CN3 connector
(RJ45 connector)

(Note 4, 5)

|oo\1mm.l>w|\>»—‘|

LG
P5D
RDP
SDN
SDP
RDN
LG
NC

(Note 4)

(Note 1)
Axis 2 servo amplifier
(drive unit)
CN3 connector
(RJ45 connector)

LG
PSD

RDP
SDN

SDP

RDN
LG
NC

|m\10'301-l>(/t)|\)|—‘

(Note 1, 7)

Axis n servo amplifier

(drive unit)

CN3 connector

(Note 4)

|(I)\ICDU'I-I>(.A)I\)F—‘|

P"J‘.rtametef 12345678 12345678 (Note 5) 12345678
umGNDT(NOtES)l'r(mulmml'mtml [ cLrgcecct,
e RS aaaaa( : f(((((i‘( RS aaaaa(
o s RS s s e e
ROP) © : [q. : O | g,
SN ° ° [q° ° a4 . [q°
Foe B - (- (p iK
— — I — -+ J Y= I
(Note 6) Branch connector (Note 6) Branch connector (Note 6) Branch connector

Note 1. Recommended connector (Hirose Electric)

~N o O b~ W

Plug: TM10P-88P
Connection tool: CL250-0228-1

unit)) with a 1509 resistor.

. The overall length is 30m or less in low-noise environment.
. The wiring between the branch connector and servo amplifier should be as short as possible.
. Use the EIA568-compliant cable (10BASE-T cable, etc.).
. Recommended branch connector: BMJ-8 (Hakko Electric Machine Works)
. n <32 (Up to 32 axes can be connected.)

16- 6

(RJ45 connector)

LG
P5D
RDP
SDN
SDP
RDN
LG
NC

RDP
(Note 2)
150Q

RDN

. The final axis must be terminated between RDP (pin No.3) and RDN (pin No.6) on the receiving side (servo amplifier (drive



16. PARAMETER UNIT SMR-PRUOBE

16.5 Display

Connect the MR-PRUO3 parameter unit to the servo amplifier (drive unit), and turn ON the power of the servo
amplifier (drive unit). In this section, the screen transition of the MR-PRUO3 parameter unit is explained,
together with the operation procedure in each mode.

16.5.1 Outline of screen transition

Servo amplifier (drive unit) power ON

MR-PRUO3
Initializing parameter unit setting
Waiting #00 (Note) 1®Station No a
ABco | __ N 2 Baud Rate
MR—J3—10A 3 Contrast
4 Buzzer v

T ESC
Normal transition
(i.e. no communication
error is detected)

Alarm/ Parameter Test operation

Monitor mode Diagnosis mode mode mode
*Pulse F/B #00 1%Alarm #00 1%A Basic #00M 1®RESTORE #00M
_ .I 23456 2 ALM Hist 2 B Gain 2 JOG
3 DIDO 3 C Ext. 3 POSITION
JOG pulse 4 Diagnost 4 D 170 v 4 W0 MOTOR v

Note. If initialization communication fails, a communication error is displayed. Press the "ESC" key to return to
the PRU setting screen.
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16.5.2 MR-PRUO3 parameter unit setting

Set and enter the station number.

MR-PRUO3 Station number (e.g. To enter 31th axis)

parameter unit setting
J

1®%Station No - Station No. Station No.

2 Baud Rate 00 00
3 Contrast 31
4 Buzzer A\ ESC 0—31 0—31

O

Station No
31
T@ Baud rate selection
1 Station No a » M9600bps al . " "
eotation N mgzoozns Press the @@ keys to select,
3 Contrast 038400bps " "
¢ contra . Deoa0obes .| andpressthe key to set.
T@ Contrast adjustment
1 Station No 4 Contrast . -Pressthe"@@“keystoselect
2 Baud Rate 58
3®Contrast 58 " "
sroontre . ota . from O to 63, and press the key
@L to set.
T@ Buzzer
1 Station No @ Buzzer -Pressthe“@"keytoselectONor
2 Baud Rate o
3 Contrast " "
s oontre . Y orr 1 oom the @ key to select OFF, and press
@L the " " key to set.
T@ Version info
5#Version . Version - PRUOS3 software number is displayed.
6 Close
BCD—B41W000
4 A1
5 Version ]
6w Close
v
Waiting #00

ABCD
MR—J3—10A

Note. Press the "SHIFT" key and "ESC" key together on any screen to return to the station number
setting screen.
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16.5.3 Monitor mode (status display)

(1) Monitor display
The servo status during operation is shown on the display. Refer to (2) in this section for details.

MON 12. Within one-revolution position Cye posit #00@
1095409

<£:17 pulse®

1. Cumulative feedback pulse Pulse F/B #00@ 13. ABS counter Abs count #00M
3 - 1

pulse® reve

2. Servo motor speed Speed F/B #004 14. Load inertia moment ratio Moment Rt #00M
0 0.8

r/min® A\

3. Droop pulse Droop Pls #00M 15. Bus voltage P—N Volt #004
(0} 296

pulseW®w voltw

4. Cumulative command pulse Pulse Cmd #0044 16. For manufacturer setting Opt PIsFB #004
(0] (0}

pulse® pulse®

5. Command pulse frequency Pulse Fra #ood 17. For manufacturer setting Opt Droop #0OM
0 0

kpps® pulse®

6. Analog speed command voltage Speed Cmd #004 18. For manufacturer setting Opt Cycpo #004
Analog speed limit voltage - 0. 01 0

voltw pulse®w

7. Analog torque command voltage Tra Limit #0044 19. For manufacturer setting Opt Abscn #004
Analog torque limit voltage 0. 35 (0]

vol t® reve®

8. Regenerative load ratio Regn Load #0044 20. For manufacturer setting Moni Out1l #00M
0 0. 0O

%W vol t®

9. Effective load ratio Effc Load #004 21. For manufacturer setting Moni Out2 #00M
0 0. 0O

%W vol t®

10. Peak load ratio Peak Load #00@ 22. For manufacturer setting ABpls F/B #004
0 0

%W pulse®

11. Instantaneous torque Instn Tra #004 23. For manufacturer setting Motor Thm #004
0 0

%W deg®

24. For manufacturer setting Pls F/B M #004
2

pulse®
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(2) Monitor display list
The following table lists the items and descriptions of monitor display.

relative to the rate torque of 100%.

Display on
Status display parameter Unit Description Display range
unit
Feedback pulses from the servo motor encoder are counted
and displayed.
Cumulative feedback When the value exceeds 999999, characters are displayed —999999999 to
Pulse F/B pulse
pulses smaller. 999999999
Press the "RESET" key of the parameter unit to reset the
display value to zero.
The servo motor speed is displayed.
) "-" is added to the speed of the servo motor rotating in the
Servo motor speed Speed F/B r/min ) —7200 to 7200
reverse rotation.
The value rounded off is displayed in X 0.1r/min.
The number of droop pulses in the deviation counter is
displayed.
"-"is added to the reverse pulses. —999999999 to
Droop pulse Droop Pls pulse .
When the value exceeds 999999, characters are displayed 999999999
smaller.
The number of pulses displayed is in the encoder pulse unit.
The position command input pulses are counted and
displayed.
As the value displayed is not yet multiplied by the electronic
. gear (CMX/CDV), it may not match the indication of the
Cumulative command . —999999999 to
Pulse Cmd pulse cumulative feedback pulses.
pulses ) 999999999
When the value exceeds 999999, characters are displayed
smaller.
Press the "RESET" key of the parameter unit to reset the
display value to “0".
The frequency of the position command input pulses is
Command pulse displayed.
Pulse Frq kpps . . o ) —1500 to 1500
frequency The value displayed is not multiplied by the electronic gear
(CMX/CDV).
Analog speed (1) Torque control mode
command voltage Analog speed limit (VLA) voltage is displayed.
o Speed Cmd \% —10.00 to 10.00
Analog speed limit (2) Speed control mode
voltage Analog speed command (VC) voltage is displayed.
Analog torque (1) Position control mode, speed control mode 0 to 10.00
command voltage Trq Limit v Analog torque limit (TLA) voltage is displayed. '
rg Limi
Analog torque limit d (2) Torque control mode
. —8.00 to +8.00
voltage Analog torque command (TLA) voltage is displayed.
The ratio of regenerative power to permissible regenerative
Regenerative load power is displayed in %.
) Regn Load % ) o ) . 0to 100
ratio When regenerative option is used, the ratio to the permissible
regenerative power is displayed.
The continuous effective load current is displayed.
Effective load ratio Effc Load % The effective value is displayed relative to the rated current of 0 to 300
100%.
The maximum torque is displayed.
Peak load ratio Peak Load % The highest value in the past 15 seconds is displayed relative 0 to 400
to the rated torque of 100%.
Torque that occurred instantaneously is displayed.
Instantaneous torque Instn Trq % The value of the torque that occurred is displayed in real time 0 to 400
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Display on
Status display parameter Unit Description Display range
unit
Position within one revolution is displayed in encoder pulses.
Within one-revolution . The value returns to 0 when it exceeds the maximum number
. Cyc posit pulse 0to 262143
position of pulses.

The value is incremented in the CCW direction of rotation.

Travel value from the home position in the absolute position
ABS counter Abs count rev detection systems is displayed in terms of the absolute —32768 to 32767
position detectors counter value.

Load inertia moment Multiplier | The estimated ratio of the load inertia moment to the servo
) Moment Rt . . . 0.0 to 300.0
ratio (x1) motor shaft inertia moment is displayed.
The voltage (across P(+) - N(—)) of the main circuit converter
Bus voltage P-N Volt \% o 0 to 900
is displayed.
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16.5.4 Alarm/diagnostic mode

(1) Alarm display
The flowchart below shows the procedure of settings involving alarms, alarm history, external I/O signal
(DIDO) display, device and diagnosis.

ALM/
DGN

L

Alarm

1%Alarm
2 ALM H
3 DIDO

4 Diagn

#00
ist

Current alarm

AL10 #00

ost

O

T@ Alarm history

1 Alarm
29ALM H
3 DIDO

4 Diagn

#00

ist

« The alarm number of the current

alarm is displayed.

» This screen is displayed once an
alarm occurred regardless of the
display mode selected.

ISTOP| 1:EXECUTION
ResET)

0: CANCEL

ALARM RESET #00

= Alarms are reset by the error

When parameter error (AL.37)

(When undervoltage (AL.10) occurred.)

reset command. Press the

"1" key to execute, or the "0"

key to cancel.

0 AL10 20#00M
999999999h

ost

O

T@ I/0 display

1 Alarm

2 ALM Hi

3®DIDO
4 Diagn

#00 .
B [

1 AL32 20

87600hW

occurred.
AL37 #00
PB10 PB11
PB12 PB16 \d

- The parameter No. of the erroneous parameter is displayed
when parameter error (AL.37) occurred.

* For six alarms including the latest alarm and
five other alarms in alarm history (0 to 5), their
alarm numbers and energization time elapsed
before the alarm occurrence are displayed.

* The alarm history can be cleared. (Refer to (2)

in this section.)

ost

L

T@ Diagnosis

1 Alarm
2 ALM H
3 DIDO

4%Diagn

ist

I OCN6—1 #00M
I OCNe-—2
I ECN6-—3
I OCN6—4 .

- ON/OFF status of DIDO is displayed.

N : ON
O: OFF
Software number

1$S/W No
2 AUTO VC

#00

os t

3 MOTOR INF
4 P—ON TIME

O

1 S/W No
29AUTO VC

#00

T@ Automatic VC offset

S/W No. #00

BCD—B35W400
AO

- The software number is displayed.

3 MOTOR INF
4 P—ON TIME

O

T@ Motor information

Auto VC #00
Present OmV
Cmd —0. 01V

Execute J

* The automatic VC

offset contents are displayed.

1 S/W No #00
2 AUTO VC
3®$MOTOR INF

4 P—ON TIME

1 S/W No.
2 AUTO VC
3 MOTOR INF

#00

T@ Total power-on time

MOTOR INF #00
Serice 16
Type F053
Encoder 0044

- The motor information is displayed.

4%P—ON TIME

16- 12

P—ON TIME #00
time999999h
sSw. times999999

P—on

- The total power-on time (P-on) and the number of power-on
times (SW.) since shipped are displayed.



16. PARAMETER UNIT SMR-PRUOBE

(2) Alarm history clear
The servo amplifier stores one current alarm and five past alarms from when its power is switched on first.
To control alarms which will occur during operation, clear the alarm history before starting operation.

ALM/
DGN

1%Alarm #00
2 ALM Hist

3 DIDO

4 Diagnost

O

1 Alarm #00 | «Select "ALM Hist".

2% ALM Hist
3 DIDO
4 Diagnost

0 AL10 2o0#00a| *For six alarms including the latest
999999999h alarm and five other alarms in
ToaLsz 20 alarm history (O to 5), their alarm

87600h® S -
numbers and energization time
GTon elapsed before the alarm
cess occurrence are displayed.
ALRAM RESET * The alarm history clear menu is
1:EXECUTE msmayed
0:CANCEL * Select "1" to clear the alarm
history.
1)
0 AL—— #00M

1 AL-——
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16.5.5 Parameter mode

The flowchart below shows the procedure for setting parameters.

DATA
PARAM|

Select a parameter group.

#00M

Basic
Gain
Ext

1.0 v

O
'™

e.g. To select the
gainffilter parameter,
press:

e.g. To select

Basic #00M
Gain
Ext

1.0 v

PARAMER
No. PB

#00M
001

parameter No.PB10,
press:

e.g. To set setting
value "1234",

press:

PBO10O
vic

OO

* First parameter number

is displayed.

#0084 @@@@

= The parameter number,

abbreviation and setting value
are displayed.
- Press the "Fn" key to display

the range.

PB10 #00M
vic
33. 7
1234@
Write
PB10 #00M
vic
1234

16- 14

* Write is completed.
+ The following message

appears if switching

power off or on is needed

to enable the setting.

#00

Power off

PUSH ESC
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16.5.6 Test operation mode

* When confirming the machine operation in the test operation mode, use the
machine after checking that the safety mechanism such as the emergency stop
A CAUTION (EMG) operates.
= If any operational fault has occurred, stop operation using the emergency stop
(EMG).

POINT

- The test operation mode cannot be used in the absolute position detection
system. Use it after choosing "0 0" in parameter No.PAO3.
- Test operation cannot be executed without turning the servo OFF.

Exiting test/JOG operation/positioning operation/motor-less operation/DO forced stop can be performed in this
mode. The following shows how to set each operation.

When the servo motor with an electromagnetic brake is used, make sure to program a sequence circuit which
will operate the electromagnetic brake by the servo amplifier electromagnetic brake interlock (MBR).

TEST

1®RESTORE #0044
2 JOG

3 POSITION

4 W/0 MOTOR v

o

T@ JOG operation

1 RESTORE #00#@
28 J0G
3 POSITION

4 W/0 MOTOR v

ol
T@ Positioning operation

1 RESTORE #00#
2 Joa
3%POSITION

4 W0 MOTOR v

O
T@ Motor-less operation

1 RESTORE #00#
2 JoG
3 POSITION

4#wW.“0 MOTOR 4

O
T@ DO forced output

5% FORCED #0004
6 1STEP
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(1) JOG operation

JOG operation can be performed when there is no command from the external command device.
Connect EMG-DOCOM to start JOG operation.

(a) Operation/cancel

You can change the operation conditions with the parameter unit. The initial conditions and setting
ranges for operation are listed below.

Item Initial setting Setting range
Speed [r/min] 200 0 to instantaneous permissible speed
(Note) Acceleration/deceleration time constant [ms] 1000 0 to 20000

Note. Acceleration time constant refers to time required to reach the rated speed from stop status (Or/min), and deceleration time
constant refers to time required to reach Or/min from the rated speed.

The following shows the operation condition settings and the operation procedures.
JOG operation Servo motor speed e.g. 4000r/min is set

1 RESTORE #00#@ Joa #00M @@@@ JOG #00M
2% J0G Speed r/min Speed

r/min

83 POSITION 3000 4000
4 W0 MOTOR L4 @l F@ v @ L4

= Servo motor speed in JOG operation is displayed.

Acceleration/deceleration )
time constant e.g. 4000ms is set

Q.. T 000D [
Acc/Dec ms Acc/Dec

ms

1000 1000
@l @ v @ 4000
- Acceleration/deceleration time constant in JOG operation is displayed.

Operation screen
T@ JOG #1284
Forward Fn FWD

Reverse Fn REV
@Stop sToPw

* Hold down the and keys to run the servo motor in the forward rotation direction.
* Hold down the and keys to run the servo motor in the reverse rotation direction.

- Release the or key while holding down the "(Cfn )" key to stop.
- Release the "((Fn )" key to stop immediately.

Test operation mode has

Test operation mode cancel been canceled.
1% RESTORE #0004 JOoG #00 NORMAL #00
Ly 2 Joa
ESC 3 POSITION
4 W0 MOTOR v @Restore
* Returns to the initial screen = This screen is also displayed
of the test operation mode. when "RESTORE" is selected
* Select "RESTORE". in the initial screen of the test

operation mode with no test
operation being performed.

If the parameter unit cable is disconnected during JOG operation, the servo motor will be decelerated to
a stop.

(b) Status display
You can monitor the status display even during JOG operation. At this time, the "FWD", "REV" and
"STOP" keys can be used.
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(2) Positioning operation

Positioning operation can be performed once when there is no command from the external command

device.

Connect EMG-DOCOM to start positioning operation.

(a) Operation/cancel

You can change the operation conditions with the parameter unit. The initial conditions and setting
ranges for operation are listed below.

Item Initial setting Setting range
Speed [r/min] 200 0 to instantaneous permissible speed
(Note 2) Acceleration/deceleration time constant [ms] 1000 0 to 20000
(Note 1) Travel distance [pulse] 4000 0 to 99999999

Note 1. The unit of move distance can be changed using feed length multiplication factor selection of parameter No.PAO5.
2. Acceleration time constant refers to time required to reach the rated speed from stop status (0r/min), and deceleration time
constant refers to time required to reach Or/min from the rated speed.

The following shows the operation condition settings and the operation procedures.

Positioning operation

1 RESTORE #004
2 JoG

Speed r/min

Servo motor speed

POSITION #0044

3®%POSITION 200
4 W0 MOTOR .@i @ A\

= Servo motor speed in positioning operation is displayed.

e.g. 1500r/min is set

OOOOL [
Speed

r/min

200
@ 1500

10

Acceleration/deceleration
time constant

POSITION #00M4
Acc/Dec ms

O (’

e.g. 2000r/min is set

EEEOW [ =
Acc/Dec ms

1000
@ 2000

= Acceleration/deceleration time constant in positioning operation is displayed.

'®

L

@)

Pulse unit
POSITION #00M4

Pulse unit 0

@0:CMD 1:ENC v

Move distance

@iF

= Select a unit of pulse move distance.
0: CMD (in command pulse unit)
1: ENC (in encoder pulse unit)

e.g. To set move distance

10000, press:

POSITION #00M4 @@@@@ POSITION #00
Mo v e pulse Move

pulse

4000
@ A

*Move distance is displayed.

4000
@ 10000

(O

Operation screen

POSITION #1284
Forward Fn FWD

Reverse Fn REV
@Stop STOPw®

- Press the "(Cfn )" and

2 JOoG
3 POSITION
4 W/0 MOTOR

1% RESTORE #00M4

Test operation mode cancel

POSITION #00

* Press the and keys to start rotating the servo motor in the forward direction.
When the preset move distance is reached, the servo motor stops.

" keys to start rotating the servo motor in the reverse direction.

When the preset move distance is reached, the servo motor stops.

* Press the key to stop the motor temporarily, and press the or key to restart.
* Release the key to stop the motor immediately and clear the remaining distance.

Test operation mode has
been canceled.

NORMAL #00

@Restore [J

* Returns to the initial screen
of the test operation mode.

- Select "RESTORE".

16 - 17

+ This screen is also displayed
when "RESTORE" is selected
in the initial screen of the test
operation mode with no test
operation being performed.
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If the communication cable is disconnected during positioning operation, the servo motor will come to a
sudden stop.

(b) Status display
You can monitor the status display even during positioning operation. At this time, the "FWD", "REV"
and "STOP" keys can be used.

(3) Motor-less operation
Without connecting the servo motor, you can provide output signals or monitor the status display as if the
servo motor is running in response to. This operation can be used to check the sequence of a sequencer or
the like.

(a) Operation/cancel
After turning off the SON signal, choose motor-less operation. After that, perform external operation as
in ordinary operation.
The following shows the operation procedures.

Motor-less operation Enter Being executed
1 RESTORE #00M W0 MOTOR #00 W0 MOTOR #00
2 Joa | | i
e rion —» To cancel motor-less operation,
44W.0 MOTOR v Execute @ @ turn ON the power of the servo

amplifier and switch to the usual

* The screen appears asking whether .
operation mode once.

to execute motor-less operation.

(b) Status display
You can monitor the status display even during motor-less operation.

(4) DO forced output
Each output signal can be forced on/off independently of the servo status. This function is used for the
servo wiring check, etc.
Connect EMG-DOCOM to start DO forced output.
The following shows the operation procedures.
e.g. To turn ON output of CN6-3,

press the @ @ keys to select,

DO forced output and press the key to set.

2 JoOG #00@ I!I ®» OCN6—1 #00 M OCN6—1 #00M
3 POSITION OCN6—2 OCN6—2
4 W0 MOTOR OCN6—3 » ECN6-3
5% FORCED 4 @ OCN6—4 4 @ OCN6—4 4

* Output pins and their status are displayed.

l: Output ON
[O: Output OFF

Test operation mode cancel

1®RESTORE
2 JoG
3 POSITION

#0004

4 W0 MOTOR v

- Returns to the initial screen
of the test operation mode.

- Select "RESTORE".

FORCED #00

@Restore

Test operation mode has

been canceled.

16- 18
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#00

= This screen is also displayed

when "RESTORE" is selected
in the initial screen of the test
operation mode with no test
operation being performed.
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16.6 Error message list

When using the MR-PRUO3 parameter unit, the following error messages may be displayed. When displayed,
refer to this section to remove cause.

(1) Error messages

Error description Message Cause

Communication error 1. Hardware reason

COMMUNICATION

sRROR. 2. Mismatch in station number
3. Mismatch in baud rate

Setting error 810 w00 Incorrect input, etc.
Write error 810 P Value is written while write is disabled.
EEP-ROM write error w00 1. Parts in the MR-PRUO3 parameter unit are faulty.

EEPROM ERR

2. EEP-ROM built in the MR-PRUO3 parameter unit has been overwritten
more than 100000 times.

PUSH ESC

(2) Messages

Message Description

oo 1 | Valid parameters were written when power is off.

Power off

PUSH ESC

oo 1 | The MR-PRUO3 parameter unit was used to set a station number and perform transition during the test

eT A Tan nateE operation mode.

PUSH ESC

=551 | Operation mode is the test operation mode.

SET TEST DRIVE

Zoo 1 | The test mode was changed due to external factor.

TEST MODE
CHANGED

PUSH ESC

o0 Reading settings specified for the parameter write disable (parameter No.PA19) was attempted.
PaRAMETER
PUSH ESC

TEsT DRIVE on In the test operation, the "ESC" key was pressed while the "Fn" key was held down to switch the screen to the
MR-PRUO3 parameter unit setting screen.

PUSH ESC

strve nor meaov | | The ready cannot be turned ON due to alarm, etc.

PUSH ESC

=21 | Operation mode can be switched to the test operation mode at servo-on.

SON ON

PUSH ESC

=121 | Station number change was attempted in the test operation mode.
DO NOT CHANGE
STATION NO
PUSH ESC
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APPENDIX

App. 1 Parameter list

POINT

valid.

- For any parameter whose symbol is preceded by *, set the parameter value and
switch power off once, then switch it on again to make that parameter setting

App. 1.1 Servo amplifier (drive unit)

Basic setting parameters (PAC) Gain/filter parameters (PB1])
No. | Symbol Name Control No. | Symbol Name Control
mode mode
PA01 [ *STY [ Control mode P-S-T PB0O1 | FILT | Adaptive tuning mode (Adaptive filter IT) P-S
PA02 [ *REG [ Regenerative option P-S-T PB02 | VRFT | Vibration suppression control tuning P
PAO3 | *ABS | Absolute position detection P mode (Advanced vibration suppression
system control)
PB03| PST | Position command acceleration/ P
PAO4 | *AOP1 | Function selection A-1 P*S*T deceleration time constant
(Position smoothing)
PAO5 | *FBP | Number of command input P PB04 | FFC |Feed forward gain P
pulses per revolution
PA06 [ CMX [ Electronic gear numerator P PB05 For manufacturer setting
(Command pulse multiplying PB06 | GD2 | Ratio of load inertia moment to servo P-S
factor numerator) motor inertia moment
PAO7 [ CDV [ Electronic gear denominator P PB07| PG1 | Model loop gain P
(Command pulse multiplying PB08 | PG2 | Position loop gain P
factor denominator) PB09 | VG2 | Speed loop gain P-S
PAO8 | ATU [ Auto tuning mode P-S PB10| VIC | Speed integral compensation P-S
PA09 | RSP | Auto tuning response P-S PB11| VDC | Speed differential compensation P-S
PA10 | INP [ Control mode, regenerative P PB12 | OVA | Overshoot amount compensation P-S
option selection PB13| NH1 | Machine resonance suppression filter 1 P-S
PA11| TLP [ Forward rotation torque limit P=S-T PB14 | NHQ1 | Notch shape selection 1 P
PA12 | TLN [ Reverse rotation torgue limit P=S-T PB15| NH2 | Machine resonance suppression filter 2 P
PA13 | *PLSS | Command pulse input form P PB16 | NHQ2 | Notch shape selection 2 P
PA14 | *POL | Rotation direction selection P PB17 Automatic setting parameter
PA15 | *ENR | Encoder output pulses P=S-T PB18 | LPF |Low-pass filter setting P
PA16 For manufacturer setting PB19 | VRF1 | Vibration suppression control vibration P
to frequency setting
PA18 PB20 | VRF2 | Vibration suppression control resonance P
PA19 | *BLK | Parameter write inhibit P-S'T frequency setting
PB21 For manufacturer setting
PB22
PB23 | VFBF | Low-pass filter selection P
PB24 | *MVS | Slight vibration suppression control P-S
selection
PB25 | *BOP1 | Function selection B-1 P
PB26 | *CDP | Gain changing selection P-S
PB27| CDL | Gain changing condition P-S
PB28 | CDT | Gain changing time constant P-S
PB29 | GD2B | Gain changing ratio of load inertia P-S
moment to servo motor inertia moment
PB30 | PG2B | Gain changing position loop gain P
PB31 | VG2B | Gain changing speed loop gain P-S
PB32| VICB | Gain changing speed integral P-S
compensation
PB33 | VRF1B | Gain changing vibration suppression P
control vibration frequency setting
PB34 | VRF2B | Gain changing vibration suppression P
control resonance frequency setting
PB35 For manufacturer setting
to
PB44
PB45 | CNHF | Vibration suppression control filter 2 P

App.- 1




APPENDIX

Extension setting parameters (PCI ) Extension setting parameters (PCOO)
No. | Symbol Name Control No. [ Symbol Name Control
mode mode
PC01| STA |[Acceleration time constant S-T PC39 | MO1 |Analog monitor 1 offset P"S"T
PC02| STB |Deceleration time constant S-T PC40 | MO2 | Analog monitor 2 offset P"S"T
PC03| STC |S-pattern acceleration/ S-T PC41 For manufacturer setting
deceleration time constant to
PC04| TQC | Torque command time constant T PC50
PC05| SC1 |lInternal speed command 1 S
Internal speed limit 1 T
PC06| SC2 | Internal speed command 2 S
Internal speed limit 2 T I/O setting parameters (PDCO)
PC07| SC3 | Internal speed command 3 S Control
— No. | Symbol Name
Internal speed limit 3 T mode
PC08| SC4 |Internal speed command 4 S PDO1 [ *DIALl | Input signal automatic ON selection 1 P=S-T
Internal speed limit 4 T PDO02 For manufacturer setting
PC09| SC5 |Internal speed command 5 S PD03 | *DI1 | Input signal device selection 1 P-S-T
Internal speed limit 5 T (CN1-pin 15)
PC10| SC6 | Internal speed command 6 S PD04 | *DI2 | Input signal device selection 2 P=S-T
Internal speed limit 6 T (CN1-pin 16)
PC11| SC7 |Internal speed command 7 S PDO5 | *DI3 | Input signal device selection 3 P-S-T
Internal speed limit 7 T (CN1-pin 17)
PC12| VCM | Analog speed command S PD06 [ *DI4 | Input signal device selection 4 P=S-T
maximum speed (CN1-pin 18)
Analog speed limit maximum T PD0O7| *DI5 |Input signal device selection 5 P-S-T
speed (CN1-pin 19)
PC13| TLC | Analog torque command T PD08| *DI6 | Input signal device selection 6 P=S-T
maximum output (CN1-pin 41)
PC14 | MOD1 | Analog monitor 1 output P-S-T PD09 For manufacturer setting
PC15 | MOD2 [ Analog monitor 2 output P-S-T PD10| *DI8 | Input signal device selection 8 P-S-T
PC16 | MBR | Electromagnetic brake PrS-T (CN1-pin 43)
sequence output PD11( *DI9 | Input signal device selection 9 P=S-T
PC17| ZSP | Zero speed P*S-T (CN1-pin 44)
PC18| *BPS | Alarm history clear P*S-T PD12 | *DI10 | Input signal device selection 10 P-S-T
PC19 | *ENRS | Encoder output pulses selection [P*S* T (CN1-pin 45)
PC20| *SNO | Parameter block P-S-T PD13 | *DO1 | Output signal device selection 1 P=S-T
PC21| *SOP | communication function P*S*T (CN1-pin 22)
selection PD14 | *DO2 | Output signal device selection 2 P-S*T
PC22 | *COP1 [ Function selection C-1 P-S-T (CN1-pin 23)
PC23 | *COP2 | Function selection C-2 ST PD15| *DO3 | Output signal device selection 3 P-S-T
PC24 | *COP3 | Function selection C-3 P (CN1-pin 24)
PC25 For manufacturer setting PD16 | *DO4 | Output signal device selection 4 P=S-T
PC26 | *COPS5 | Function selection C-5 P-S (CN1-pin 25)
PC27 | *COP6 [ Function selection C-6 P-S-T PD17 For manufacturer setting
PC28 For manufacturer setting PD18 | *DO6 | Output signal device selection 6 PrsS-T
PC29 (CN1-pin 49)
PC30| STA2 | Acceleration time constant 2 ST PD19| *DIF | Input filter setting PrS-T
PC31 | STB2 [ Deceleration time constant 2 S-T PD20 | *DOP1 | Function selection D-1 P-S-T
PC32| CMX2 | Command pulse multiplying P PD21 For manufacturer setting
factor numerator 2 PD22 [ *DOP3 | Function selection D-2 P
PC33| CMX3 | Command pulse multiplying P PD23 For manufacturer setting
factor numerator 3 PD24 | *DOP5 | Function selection D-4 P*S-T
PC34 | CMX4 | Command pulse multiplying P PD25 For manufacturer setting
factor numerator 4 to
PC35| TL2 [Internal torque limit 2 P=S-T PD30
PC36 | *DMD | Status display selection PrS-T
PC37| VCO | Analog speed command offset S
Analog speed limit offset T
PC38| TPO | Analog torque command offset T
Analog torque limit offset S
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App. 1.2 Converter unit

No. | Symbol Name

PAO1 | *REG | Regenerative selection

PAO2 | *MCC | Magnetic contactor drive output selection

PAO3 For manufacturer setting
to
PAQO7

PAO8 | *DMD | Auto tuning mode

PA09 | *BPS | Alarm history clear

PA10 For manufacturer setting

PA11

PA12 | *DIF Input filter setting

PA13 For manufacture setting
to

PA19

App. 2 Signal layout recording paper
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App. 3 Status display block diagram
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App. 4 Change of connector sets to the RoOHS compatible products

The following connector sets have changed to RoHS compliant since September 2006.
Only the components of the connector set that have changed are listed below.

Model Current product RoHS compatible product

MR-J3SCNS [ Amplifier connector (3M or equivalent of 3M) Amplifier connector (3M or equivalent of 3M)

MR-ECNM 36210-0100JL (Receptacle) (Note) 36210-0100PL (Receptacle)

MR-PWCNS4 | Power supply connector (DDK) Power supply connector (DDK)
CE05-6A18-10SD-B-BSS (Connector and Back shell) | CE05-6A18-10SD-D-BSS (Connector and Back shell)
CE3057-10A-1 (D265) (Cable clump) CE3057-10A-1-D (Cable clump)

MR-PWCNSS5 | Power supply connector (DDK) Power supply connector (DDK)
CE05-6A22-22SD-B-BSS (Connector and Back shell) | CE05-6A22-22SD-D-BSS (Connector and Back shell)
CE3057-12A-1 (D265) (Cable clump) CE3057-12A-1-D (Cable clump)

MR-PWCNS3 | Power supply connector (DDK) Power supply connector (DDK)
CE05-6A32-17SD-B-BSS (Connector and Back shell) | CE05-6A32-17SD-D-BSS (Connector and Back shell)
CE3057-20A-1 (D265) (Cable clump) CE3057-20A-1-D (Cable clump)

MR-PWCNSL1 | Power supply connector (DDK) Power supply connector (DDK)
CE05-6A22-23SD-B-BSS (Connector and Back shell) | CE05-6A22-23SD-D-BSS (Connector and Back shell)
CE3057-12A-2 (D265) (Cable clump) CE3057-12A-2-D (Cable clump)

MR-PWCNS?2 | Power supply connector (DDK) Power supply connector (DDK)
CE05-6A24-10SD-B-BSS (Connector and Back shell) | CE05-6A24-10SD-D-BSS (Connector and Back shell)
CE3057-16A-2 (D265) (Cable clump) CE3057-16A-2-D (Cable clump)

MR-BKCN Electromagnetic brake connector Electromagnetic brake connector
MS3106A10SL-4S(D190) (Plug, DDK) D/MS3106A10SL-4S(D190) (Plug, DDK)

MR-J3CN1 Amplifier connector (3M or equivalent of 3M) Amplifier connector (3M or equivalent of 3M)
10150-3000VE (connector) 10150-3000PE (connector)

Note. ROHS compatible 36210-0100FD may be packed with current connector sets.
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App. 5 MR-J3-200A-RT servo amplifier

Connectors (CNP1, CNP2, and CNP3) and appearance of MR-J3-200A servo amplifier have been changed
from June 2014 production. Model name of the servo amplifier before March 2008 is changed to MR-J3-200A-
RT. The difference between new MR-J3-200A servo amplifier and existing MR-J3-200A-RT servo amplifier is
described in this appendix. Sections within parentheses in the following sections indicate corresponding
sections of the instruction manual.

App. 5.1 Parts identification (1.7.1 Parts identification)

Q@ =

—

FIFR PRI ARER

(s

Cooling fan

Fixed part
(3 places)

Name/Application e)%?;?llgetic:)n
Display
The 5-digit, seven-segment LED shows the servo Chapter 6
status and alarm number.
Operation section
Used to perform status display, diagnostic, alarm and
parameter setting operations.
MODE UP DOWN SET
|_ Chapter 6
Used to set data.
Used to change the
display or data in each
mode.
Used to change the
mode.
Main circuit power supply connector (CNP1) Section 3.1
Connect the input power supply. Section 3.3
RS-422 communication connector (CN3) Section 12.8
Connect the personal computer. Chapter 13
USB communication connector (CN5) .
Connect the personal computer. Section 12.8
Analog monitor connector (CN6) Section 3.2
Outputs the analog monitor. Section 3.4
1/0 signal connector (CN1) Section 3.2
Used to connect digital I/O signals. Section 3.4
Servo motor power connector (CNP3) Section 3.1
Connect the servo motor. Section 3.3
Control circuit connector (CNP2) Section 3.1
Connect the control circuit power supply/regenerative S:gt:gg 3'3
option. '
Encoder connector (CN2) Section 3.4
Used to connect the servo motor encoder. Section 12.1
Battery connector (CN4) Section 12.9
Used to connect the battery for absolute position data Chapter 14
backup.
Battery holder )
Contains the battery for absolute position data backup. Section 14.3
Charge lamp
Lit to indicate that the main circuit is charged. While
this lamp is lit, do not reconnect the cables.
Protective earth (PE) terminal (D) Section 3.1
Ground terminal. Section 3.3
Rating plate
gp Section 1.5
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App. 5.2 Configuration including auxiliary equipment (1.8 Configuration including auxiliary equipment)

RST

(Note 3)
Power supply

No-fuse breaker
(NFB) or fuse

_/
Magnetic \:7
contactor (oW
(MC)
r -1
! ' (Note 2)
“-H-- CN6  [T—— .
Line noise filter Analog monitor
(FR-BSFO01) Servo amplifier
Eoo
! Personal
| computer
. MR Configurator ——
L1 |
= CN5
C L2 o l——
C L3 e |
I
P1 (( CN3
| Il L o -
P2 \\
(Note 2) 1)
Power factor S CN1 {
improving DC (1l
reactor ° ; ;
(FR.BEL) Regenerative . Junction terminal block
Li1 &l -
8 1994 7]
L21
CN4 i
/ (Note 1)
Battery
MR-J3BAT
U v W

Servo motor

Note 1. The battery (option) is used for the absolute position detection system in the position control mode.
2. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.
When not using the power factor improving DC reactor, short P1 and Pa.
3. Refer to section 1.3 for the power supply specification.
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App. 5.3 CNP1, CNP2, CNP3 wiring method (3.3.3 CNP1, CNP2, CNP3 wiring method)

(a) Servo amplifier power supply connectors
Servo amplifier power supply connectors

Connector for CNP1 |
PC 4/6-STF-7,62-CRWH !
(Phoenix Contact) :

I

I

I

I

Servo amplifier

B

i

I

I

I

]
EI— | cNP3l
p ] = 1 »>
no| 1 X

]

I

]

I

I

<Applicable cable example>
Cable finish OD: to ¢ 5mm )

Connector for CNP3
PC 4/3-STF-7,62-CRWH
(Phoenix Contact)

CNP2

ﬁ

Connector for CNP2
<Applicable cable example> 54927-0520 (Molex)
Cable finish OD: to ¢ 3.8mm =

S N — P

(b) Termination of the cables
1) CNP1 - CNP3
Solid wire: After the sheath has been stripped, the cable can be used as it is.

Sheath Core

e

7mm

Twisted wire: Use the cable after stripping the sheath and twisting the core. At this time, take care to
avoid a short caused by the loose wires of the core and the adjacent pole. Do not
solder the core as it may cause a contact fault. Alternatively, a ferrule may be used to
put the wires together.

Cable size Ferrule type o
2 Crimping tool Manufacturer
[mm?] AWG For 1 cable For 2 cables
1.25/1.5 16 Al 1,5-8 BK Al-TWINZ2 X 1,5-8 BK
2.0/2.5 14 Al 2,5-8 BU AI-TWIN2 X2,5-10 BU [ CRIMPFOX-ZA3 Phoenix Contact
35 12 Al 4-10Y
2) CNP2

CNP2 is the same as MR-J3-100A or smaller capacities. Refer to section 3.3.3 (1) (b).
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App. 5.4 OUTLINE DRAWINGS (Chapter 10 OUTLINE DRAWINGS)

[Unit: mm]

156
168

oun hole %
2(5) mountmipprox.SO 195 ”l:m
o / . _ ﬁExhaust:
e t - ™ [
g I

____

[ =

T L i

L 3 D N g (NI
S W Y = T 22 o we el ) O™ S—
L l6 iy — ﬁCoollngfan
\ . A air intake
Approx.68

Cooling fan Cooling fan 2
0000 -

il 1l

it

7|
@]
o
@]
@]

N

&)

(6]
Approx.14

1

()]

6 78
With MR-J3BAT

=
CH

G
000 —— ooocoo ==

\

(]
=t
G — =]

I
i
ho

Mass: 2.3 [kg] (5.07 [Ib])

- Terminal signal layout N

Approx. 90

Approx.
6

L1 PE terminal

L2 ®®
oNPL 2 \ @

P Screw size: M4
P, Tightening torque: 3-M5 screw
1.2 [N=m] (10.6 [Ib in])

Approx. 168
156+ 0.5

A
U ™
e
CNP3 | V %no
W <
Approx. 6 78%0.3 Approx. 6
P Mounting hole process drawing
C

Mounting screw
CcNP2 | D S_crew s_ize: M5 _
Tightening torque: 3.24[N - m] (28.7[lb - in])

L1
L21
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App. 6 Selection example of servo motor power cable

POINT

* Selection condition of wire size is as follows.
Wire length: 30m or less
- Depending on the cable selected, there may be cases that the cable does not fit
into the Mitsubishi optional or recommended cable clamp. Select a cable clamp
according to the cable diameter.

Selection example when using the 600V grade EP rubber insulated chloroprene sheath cab-tire cable (2PNCT)
for servo motor power (U, V, and W) is indicated below.

Servo motor Wire size [mm?] Servo motor Wire size [mm?] Servo motor Wire size [mm?]
HF-SP52 1.25 HC-UP352 55 HA-LP15K1M4 14
HF-SP102 1.25 HC-UP502 55 HA-LP22K1M4 14
HF-SP152 2 HA-LP601 8 HA-LP30K1M4 22
HF-SP202 2 HA-LP801 14 HA-LP37K1M4 22
HF-SP352 35 HA-LP12K1 14 HA-LP45K1M4 38
HF-SP502 55 HA-LP15K1 22 HA-LP50K1M4 38
HF-SP702 8 HA-LP20K1 38 HA-LP11K24 8
HF-SP51 1.25 HA-LP25K1 38 HA-LP15K24 14
HF-SP81 1.25 HA-LP30K1 38 HA-LP22K24 14
HF-SP121 2 HA-LP37K1 60 HA-LP30K24 22
HF-SP201 2 HA-LP701M 8 HA-LP37K24 22
HF-SP301 35 HA-LP11K1M 14 HA-LP45K24 38
HF-SP421 55 HA-LP15K1M 22 HA-LP55K24 38
HF-SP524 1.25 HA-LP22K1M 38 HF-JP53 1.25
HF-SP1024 1.25 HA-LP30K1M 60 HF-JP73 1.25
HF-SP1524 2 HA-LP37K1M 60 HF-JP103 2
HF-SP2024 2 HA-LP502 55 HF-JP153 2
HF-SP3524 2 HA-LP702 8 HF-JP203 2
HF-SP5024 35 HA-LP11K2 14 HF-JP353 35
HF-SP7024 55 HA-LP15K2 22 HF-JP503 55
HC-RP103 2 HA-LP22K2 22 HF-JP11K1M 22
HC-RP153 2 HA-LP30K2 60 HF-JP15K1M 30
HC-RP203 (Note) 35 HA-LP37K2 60 HF-JP534 1.25
HC-RP353 (Note) 55 HA-LP6014 55 HF-JP734 2
HC-RP503 (Note) 55 HA-LP8014 55 HF-JP1034 2
HC-LP52 1.25 HA-LP12K14 8 HF-JP1534 2
HC-LP102 1.25 HA-LP15K14 14 HF-JP2034 2
HC-LP152 2 HA-LP20K14 14 HF-JP3534 55
HC-LP202 35 HA-LP25K14 22 HF-JP5034 55
HC-LP302 55 HA-LP30K14 22 HF-JP11K1M4 8
HC-UP72 1.25 HA-LP37K14 22 HF-JP15K1M4 22
HC-UP152 2 HA-LP701M4 55
HC-UP202 35 HA-LP11K1M4 8

Note. Use a composite cable and others when combining with wiring of the electromagnetic brake power in the same cable.
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App. 7 Handling of AC servo amplifier batteries for the United Nations Recommendations
on the Transport of Dangerous Goods

United Nations Recommendations on the Transport of Dangerous Goods Rev. 15 (hereinafter
Recommendations of the United Nations) has been issued. To reflect this, transport regulations for lithium
metal batteries are partially revised in the Technical Instruction (ICAO-TI) by the International Civil Aviation
Organization (ICAO) and the International Maritime Dangerous Goods Code (IMDG Code) by the International
Maritime Organization (IMO).

To comply the instruction and code, we have modified the indication on the package for general-purpose AC
servo batteries.

(1) Target model
Battery (Cell): MR-J3BAT, MR-BAT, A6BAT
Battery unit (Battery): MR-J2M-BT

(2) Purpose
Safer transportation of lithium metal batteries.

(3) Change in regulations
The following points are changed for lithium metal batteries transportation by sea or air due to
Recommendations of the United Nations Rev. 15 and ICAO-TI 2009-2010 edition. For lithium metal
batteries, cells are classified as UN3090, and batteries contained in or packed with equipment are classified
as UN3091.

(a) A package containing 24 cells or 12 batteries or less that are not contained in equipment are no longer
exempt from the following: attachment of a handling label, submission of the Shipper's Declaration for
Dangerous Goods, and a 1.2m drop test.

(b) A battery handling label (size: 120 x 110mm) is required. Emergency telephone number must be filled
out in the additional handling information of the Shipper's Declaration for Dangerous Goods.

(c) New handling label design containing battery illustration (Figure) must be used.
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\§

CAUTION!

* W&

IF DAMAGED

ZZA

Lithium Metal batteries

DO NOT LOAD OR TRANSPORT
PACKAGE IF DAMAGED
For more information,call
+81-3-3218-3639
International

YILLLILILILILII IS LIS IS IS LSS LSS
SILIIISIIILIS SIS I LS II IS SIS IS SIS

7.

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Figure. Example of Mitsubishi Label with Battery Illustration (size: 120 X 110mm)

(4) Action taken by Mitsubishi
The following caution will be added to the packages of the target batteries.
"Containing lithium metal battery. Regulations apply for transportation."
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(5) Transportation precaution for customers
For sea or air transportation, the handling label (Figure) is required for the package of a Mitsubishi cell or
battery and the outer package containing several packages of Mitsubishi cells or batteries. Documentations
like the handling label in the specified design and the Shipper's Declaration for Dangerous Goods are
required. Please attach the documentations to the packages. The above change will not affect the function
and performance of the product.

App. 8 Symbol for the new EU Battery Directive

Symbol for the new EU Battery Directive (2006/66/EC) that is plastered to general-purpose AC servo battery is
explained here.

Note. This symbol mark is for EU countries only.
This symbol mark is according to the directive 2006/66/EC Article 20 Information for end-users and Annex |lI.

Your MITSUBISHI ELECTRIC product is designed and manufactured with high quality materials and
components which can be recycled and/or reused.

This symbol means that batteries and accumulators, at their end-of-life, should be disposed of separately from
your household waste.

If a chemical symbol is printed beneath the symbol shown above, this chemical symbol means that the battery
or accumulator contains a heavy metal at a certain concentration. This will be indicated as follows.
Hg: mercury (0.0005%), Cd: cadmium (0.002%), Pb: lead (0.004%)

In the European Union there are separate collection systems for used batteries and accumulators.

Please, dispose of batteries and accumulators correctly at your local community waste collection/recycling
centre.

Please, help us to conserve the environment we live in!
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App. 9 Compliance with the European EC directives
App. 9.1 What are EC directives?

The EC directives were issued to standardize the regulations of the EU countries and ensure smooth
distribution of safety-guaranteed products. In the EU countries, the machinery directive (effective in January,
1995), EMC directive (effective in January, 1996) and low voltage directive (effective in January, 1997) of the
EC directives require that products to be sold should meet their fundamental safety requirements and carry the
CE marks (CE marking). CE marking applies also to machines and equipment into which servos have been
installed.

(1) EMC directive
The EMC directive applies to the servo units alone. This servo is designed to comply with the EMC
directive. The EMC directive also applies the servo-incorporated machines and equipment. This requires
the EMC filters to be used with the servo-incorporated machines and equipment to comply with the EMC
directive. For specific EMC directive conforming methods, refer to the EMC Installation Guidelines
(IB(NA)67310).

(2) Low voltage directive
The low voltage directive applies also to servo units alone. This servo is designed to comply with the low
voltage directive.

(3) Machinery directive

Not being machines, the converter units and servo amplifiers (drive units) need not comply with this
directive.

App. 9.2 For compliance

Be sure to perform an appearance inspection of every unit before installation. In addition, have a final
performance inspection on the entire machine/system, and keep the inspection record.

(1) Converter units, servo amplifiers (drive units) and servo motors used
Use the converter units, servo amplifiers (drive units) and servo motors which standard product.
Converter unit : MR-J3-CR55K - MR-J3-CR55K4
Servo amplifier : MR-J3-10A to MR-J3-22KA * MR-J3-10A1 to MR-J3-40A1 -
MR-J3-60A4 to MR-J3-22KA4
Drive unit : MR-J3-DU30KA * MR-J3-DU37KA - MR-J3-DU30KA4 to MR-J3-DU55KA4
Servo motor series : HF-MPO - HF-KPO - HF-SPO - HF-SPO4 - HC-RPO - HC-UPO - HC-LPO -
HA-LPO - HA-LPO4
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(2) Structure
The control circuit provide safe separation to the main circuit in the servo amplifier.

Control box

Reinforced insulating type

24vDC 3
power Servo amplifier
supply (drive unit)

,t\:o-ﬁlise Ma?nettm +—‘ Servo

reaker contactor oo

¥
NFB MC — @
D, D
L=l

(Nate) Converter unit

Note. Servo amplifiers of 22kW or less do not have a converter unit.

(3) Environment
(a) Operate the converter unit and servo amplifier (drive unit) at or above pollution degree 2 set forth in
IEC/EN 60664-1. For this purpose, install the servo amplifier in a control box which is protected against
water, oil, carbon, dust, dirt, etc. (IP54).

(b) Environment

Environment Conditions
. [°c] (Note 2) 0 to 55
In operation S
(Note 1) [°F] 3210131
Ambient temperature In storage, [°c] —201t0 65
in transportation [°FI —4to 149
In operation,
Ambient humidity in storage, 90% RH or less
in transportation
In operation,
. . . 1000m or less
Maximum altitude in storage
In transportation 10000m or less

Note 1. Ambient temperature is the internal temperature of the control box.
2. The servo amplifier 200V 3.5kW or less and 100V 400W or less can be mounted
closely. In this case, keep the ambient temperature within 0 to 45°C (32 to 113°F) or
use the servo amplifier with 75% or less of the effective load ratio.

(4) Power supply
(a) This converter unit and servo amplifier (drive unit) can be supplied from star-connected supply with
earthed neutral point of overvoltage category T set forth in IEC/EN 60664-1. However, when using the
neutral point of 400V system for single phase supply, a reinforced insulating transformer is required in
the power input section.

(b) For the interface power supply, use a 24VDC power supply with reinforced insulation on I/O terminals.

(5) Grounding
(a) To prevent an electric shock, the protective earth (PE) terminal (marked @) of the converter unit, servo
amplifier (drive unit) must be connected to the protective earth (PE) of the control box.
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(b) Do not connect two ground cables to the same protective earth (PE) terminal. Always connect cables to
the terminals one-to-one.

®)® S
. . PE terminals

PE terminals

(c) If an earth leakage circuit breaker is used, always earth the protective earth (PE) terminal of the servo
amplifier to prevent an electric shock.

(6) Wiring
(a) The cables to be connected to the terminal block of the converter unit, servo amplifier (drive unit) must
have crimping terminals provided with insulating tubes to prevent contact with adjacent terminals.

Insulating tube
- Cable
Crimping terminal ——» @D_

(b) Use the servo motor side power connector which complies with the IEC/EN Standard.
The IEC/EN Standard-compliant power connector sets are available as options.

(c) The converter unit and servo amplifier (drive unit) must be installed in the metal cabinet (control box).

(7) Peripheral devices, options
(a) Use the circuit breaker and magnetic contactor models which are IEC/EN Standard-compliant products
given in this Instruction Manual.
Use a type B (Note) breaker. When it is not used, provide insulation between the servo amplifier and
other device by double insulation or reinforced insulation, or install a transformer between the main

power supply and servo amplifier (drive unit).
Note. Type A: AC and pulse detectable
Type B: Both AC and DC detectable

(b) The sizes of the wires given in this Instruction Manual meet the following conditions. For use in any
other conditions, follow Table 5 and Annex C of IEC/EN 60204-1.
- Ambient temperature : 40°C (104°F)
* Sheath : PVC (polyvinyl chloride)
* Installation on wall surface or open table tray

(c) Use the EMC filter for noise reduction.

(8) Performing EMC tests
When EMC tests are run on a machine/device into which the converter unit and servo amplifier (drive unit)
has been installed, it must conform to the electromagnetic compatibility (immunity/emission) standards after
it has satisfied the operating environment/electrical equipment specifications.
For the other EMC directive guidelines on the converter unit and servo amplifier (drive unit), refer to the
EMC Installation Guidelines (IB(NA)67310).

App. - 15



APPENDIX

App. 10 Conformance with UL/C-UL standard
This servo amplifier complies with UL 508C and CSA C22.2 No.14 standard.

(1) Converter units, servo amplifiers (drive units) and servo motors used
Use the converter units, servo amplifiers (drive units) and servo motors which standard product.

" Servo motor
Servo amplifier
HF-KP HF-MP HF-SP HC-RP HC-UP HC-LP HA-LP
MR-J3-10A(1) 053 - 13 053 - 13
MR-J3-20A(1) 23 23
MR-J3-40A(1) 43 43
MR-J3-60A 51-52 52
MR-J3-70A 73 73 72
MR-J3-100A 81 - 102 102
121 - 201 -
MR-J3-200A 103 - 153 152 152
152 - 202
MR-J3-350A 301 - 352 203 202 202
MR-J3-500A 421 - 502 353 - 503 352 - 502 302 502
601 - 701M -
MR-J3-700A 702
702
801 - 12K1 -
MR-J3-11KA
11K1IM - 11K2
15K1 - 15K1IM -
MR-J3-15KA
15K2
20K1 - 25K1 -
MR-J3-22KA
22K1M - 22K2
" Servo motor . . . Servo motor
Servo amplifier Converter unit Drive unit
HF-SP HA-LP HA-LP
MR-J3-60A4 524 30K1 - 30K1M -
MR-J3-DU30KA
MR-J3-100A4 1024 30K2
MR-J3-CR55K
MR-J3-200A4 1524 - 2024 37K1 - 37K1M -
MR-J3-DU37KA
MR-J3-350A4 3524 37K2
MR-J3-500A4 5024 25K14 - 30K14 -
MR-J3-DU30KA4
MR-J3-700A4 7024 6014 - 701M4 30K1M4 - 30K24
8014 - 12K14 - 37K14 - 37K1M4
MR-J3-11KA4 MR-J3-DU37KA4
11K1M4 - 11K24 - 37K24
MR-J3-CR55K4
15K14 - 15K1M4 -
MR-J3-15KA4 MR-J3-DU45KA4 | 45K1M4 - 45K24
15K24
20K14 - 22K1M4 -
MR-J3-22KA4 29K24 MR-J3-DU55KA4 | 50K1M4 - 55K24
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(2) Installation
The MR-J3 series have been approved as the products which have been installed in the electrical
enclosure.
The minimum enclosure size is based on 150% of each MR-J3 combination.
And also, design the enclosure so that the ambient temperature in the enclosure is 55°C (131°F) or less,
refer to the spec manual.
The servo amplifier must be installed in the metal cabinet (control box).

(3) Short circuit rating (SCCR: Short Circuit Current Rating)
Suitable For Use In A Circuit Capable Of Delivering Not More Than 100 kA rms Symmetrical Amperes, 500
Volts Maximum.

(4) Flange
Mount the servo motor on a flange which has the following size or produces an equivalent or higher heat
dissipation effect.

Servo motor

Flange size

HF-MP
[mm] HF-SP HC-RP HC-UP HC-LP HA-LP
HF-KP
250%250%6 | 053 - 13- 23
51-81
250 % 250 X 12 43 103 to 203 52 to 152
52(4) to 152(4)
300 % 300 X 12 73
121 - 201
300 x 300 x 20 202 - 302
202(4) - 352(4)
550 x 550 X 30 353 - 503 72 - 152

601 to 12K1 8014 to 12K14
650 x 650 x 35 502(4) + 702(4) 202 to 502 701M(4) to 15K1M(4)
502 to 22K2 11K24 to 22K24
15K1 to 37K1 15K14 to
20K14 22K1M to 37K1M
22K1M4 to 50K1M4
30K2 . 37K2 30K24 to 55K24

950 x 950 x 35

(5) About wiring protection
For installation in United States, branch circuit protection must be provided, in accordance with the National
Electrical Code and any applicable local codes.
For installation in Canada, branch circuit protection must be provided, in accordance with the Canada
Electrical Code and any applicable provincial codes.
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(6) Options, peripheral devices

Use the UL/C-UL Standard-compliant products.

Use the no-fuse breaker (UL489 Listed MCCB) or a Class T fuse indicated in the table below.

" No-fuse breaker (Note) Fuse
Servo amplifier
Current Voltage AC Current Voltage AC
MR-J3-10A(1) - 20A 30A frame 5A 10A
MR-J3-40A - 20A1 30A frame 10A 15A
MR-J3-60A to 100A - 40A1 30A frame 15A 20A
MR-J3-200A 30A frame 20A 40A
MR-J3-350A 30A frame 30A 70A
MR-J3-500A 50A frame 50A 125A
240V 300V

MR-J3-700A 100A frame 75A 150A
MR-J3-11KA 100A frame 100A 200A
MR-J3-15KA 225A frame 125A 250A
MR-J3-22KA 225A frame 175A 350A

MR-J3-DU30KA 400A frame 250A 500A
MR-J3-CR55K

MR-J3-DU37KA 400A frame 300A 600A

» No-fuse breaker (Note) Fuse
Servo amplifier
Current Voltage AC Current Voltage AC

MR-J3-60A4 30A frame 5A 10A
MR-J3-100A4 30A frame 10A 15A
MR-J3-200A4 30A frame 15A 25A
MR-J3-350A4 30A frame 20A 35A
MR-J3-500A4 30A frame 30A 50A
MR-J3-700A4 50A frame 40A 65A
MR-J3-11KA4 60A frame 60A 600Y/347V 100A 600V
MR-J3-15KA4 100A frame 75A 150A
MR-J3-22KA4 225A frame 125A 175A

MR-J3-DU30KA4 | 225A frame 125A 250A

MR-J3-DU37KA4 | 225A frame 150A 300A
MR-J3-CR55K4

MR-J3-DU45KA4 | 225A frame 175A 400A

MR-J3-DU55KA4 | 400A frame 225A 450A

Note. Listed no-fuse breakers are for when the power factor improving reactor is not used.

(7) Capacitor discharge time

The capacitor discharge time is as follows. To ensure safety, do not touch the charging section for 15
minutes (20 minutes in case drive unit is 30kW or more) after power-off.

. Discharge . Discharge
Servo amplifier ] ; Servo amplifier ] .
time (min) time (min)
MR-J3-10A - 20A 1 MR-J3-350A4 - 500A(4) - 700A(4) 10
MR-J3-40A - 60A(4) - 10A1 - 20A1 2 MR-J3-11KA(4) 4
MR-J3-70A 3 MR-J3-15KA(4) 6
MR-J3-40A1 4 MR-J3-22KA(4) 8
MR-J3-100A(4) 5 MR-J3-DU30KA - DU37SKA - DU30KA4 - 20
MR-J3-200A(4) - 350A 9 DU37KA4 - DU45KA4 - DUS5KA4
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(8) Selection example of wires

To comply with the UL/C-UL Standard, use UL-approved copper wires rated at 60/75°C (140/167°F) for

wiring.

The following table shows the wire sizes [AWG] and the crimping terminal symbols rated at 60°C (140°F).

The sizes and the symbols rated at 75°C (167°F) are shown in the brackets.

(Note 3) Wires (AWG)

» Converter
Servo amplifier unit Lol L@ Lo U-VvV-W- b.p.C
1 2 3 = 11 21 Pl R Pz . @ 2
MR-J3-10A(1) to 40A(1) - 60A - 70A
14(14) (Note 4) 14(14)

MR-J3-100A + 200A 16(16) 14(14)
MR-J3-350A 12(12) 12(12)
(Note 1) MR-J3-500A 10(10): a(a) 16(16): h(h) 10(10): a(a) 14(14): 9(9)
(Note 1) MR-J3-700A 8(8): b(b) 8(8): b(b) 12(12): a(a)
Note 1) MR-J3-11KA 6(6): 4(4):d
(Note 1) ( ). c(c) | ( ). (©) 10(10): ()
(Note 1) MR-J3-15KA 4(4): d(d) 16(16): g(g) 2(3): e(d)
(Note 1) MR-J3-22KA 1/0(2): f(p) —(1): —(p) 10(10): k(k)
(Note 1) MR-J3-DU30KA MR-J3- | —(1): —(®

14(14) —(2/0): —(u) 10(20): r(r)
(Note 1) MR-J3-DU37KA CR55K | —(2/0): —(u)
MR-J3-60A4
MR-J3-100A4 14(14) 16(16) 14(14) 14(14)
MR-J3-200A4
MR-J3-350A4 14(14): g(9) 14(14): 9(9)
(Note 1) MR-J3-500A4 16(16): h(h) 10(12): a(a) 14(14): 9(9)

10(12): a(a)

(Note 1) MR-J3-700A4 10(10): a(a)
(Note 1) MR-J3-11KA4 8(10): 1(j) 8(8): I(1) 12(12): j(i)
(Note 1) MR-J3-15KA4 6(8): c(l) 16(16): g(g) 4(6): d(c) 10(10): j(j)
(Note 1) MR-J3-22KA4 6(6): m(m) 4(6): n(m) 10(20): k(k)
(Note 1) MR-J3-DU30KA4 3(4): s(s) 2(3): p(n)
(Note 1) MR-J3-DU37KA4 MR-J3- | 2(2): t(s) 1(2): p(n)

14(14) 10(20): r(r)
(Note 1) MR-J3-DU45KA4 CR55K4 | —(2): (1) —(1/0): —(t)
(Note 1) MR-J3-DU5S5KA4 —(2): —() —(2/0): —(t)
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Converter (Note 3) Wires [mm?
Unit Bl - B2 BU - BV - BW OHS1 - OHS2

Servo amplifier

MR-J3-10A(1) to 40A(1) - 60A - 70A
MR-J3-100A - 200A

MR-J3-350A

(Note 1) MR-J3-500A 16(16)
(Note 1) MR-J3-700A (Note 2) 14(14) | (Note 2) 16(16)
(Note 1) MR-J3-11KA
(Note 1) MR-J3-15KA
(Note 1) MR-J3-22KA 14(14) 16(16)
(Note 1) MR-J3-DU30KA MR-J3-
(Note 1) MR-J3-DU37KA CR55K
MR-J3-60A4
MR-J3-100A4
MR-J3-200A4
MR-J3-350A4
(Note 1) MR-J3-500A4 16(16)
(Note 1) MR-J3-700A4 (Note 2) 14(14) | (Note 2) 16(16)
(Note 1) MR-J3-11KA4
(Note 1) MR-J3-15KA4 14(14)
(Note 1) MR-J3-22KA4
(Note 1) MR-J3-DU30KA4
(Note 1) MR-J3-DU37KA4 MR-J3-
(Note 1) MR-J3-DU45KA4 CR55K4
(Note 1) MR-J3-DUS5KA4

Note 1. To connect these models to a terminal block, be sure to use the screws that come with the terminal block.
2. For the servo motor with a cooling fan.

16(16)

16(16)

3. Alphabets in the table indicate crimping tools. Refer to the following table for the crimping terminals and crimping tools.
4. To wire the servo amplifier and a HF-MP - KP servo motor, use the MR-PWS1CBL (option). To extend the wiring, use the
AWG14 wire size.
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Table: Recommended crimping terminals

Servo amplifier side crimping terminals
Symbol (Note 2) Applicable tool
o . - Manufacturer
Crimping terminal Body Head Dice
a FVD5.5-4 YNT-1210S
(Note 1) b | 8-ANS YHT-8S
C FVD14-6 DH-122 - DH-112
YF-1-E-4 YNE-38
D FVD22-6 DH-123 - DH-113
YPT-60-21
(Note 1) e | 38-6 TD-124 - TD-112
YF-1-E-4 YET-60-1
YPT-60-21
(Note 1) f [ R60-8 TD-125 - TD-113
YF-1-E-4 YET-60-1
G FVD2-4
YNT-1614
H FVD2-M3
J FVD5.5-6 Japan Solderless
YNT-1210S )
K FVD5.5-8 Terminals
L FVD8-6 DH-121 - DH-111
M FVD14-8 YF-1-E-4 YNE-38 DH-122 - DH-112
N FVD22-8 DH-123 - DH-113
YPT-60-21
(Note 1) p | R38-8 TD-124 - TD-112
YF-1-E-4 YET-60-1
Q FVD2-6 YNT-1614
R YPT-60-21
R38-10 TD-124 - TD-112
S YF-1 - E-4 YET-60-1
(Note 1) t YPT-60-21
R60-10 TD-125 - TD-113
(Note 1) u YF-1 - E-4 YET-60-1

Note 1. Coat the part of crimping with the insulation tube.
2. Some crimping terminals may not be mounted depending on the size. Make sure to use the recommended ones or equivalent
ones.

(9) Terminal block tightening torque

Tightening torque [N - m]
L4/Lo/L.
Servo amplifier i TE1-1
TE1 TE2 TE3 PE UvVIw/ Lia/Ls2 TE12 TE2-1 TE2-2
P./P/C/N
MR-J3-10A(1) to 40A(1) -
60A to 100A + 60A4 - 100A4 -
200A(4) - 350A 1.2
MR-J3-350A4 - 500A(4) -
1.2 0.8 12 12 0.8
700A(4)
MR-J3-11KA(4) - 15KA(4) 3.0 3.0
MR-J3-22KA(4) 6.0 6.0
MR-J3-DU30KA - DU37KA - 1.2
10.0 10.0 3.0
DU45KA4 - DU55KA4 12
MR-J3-DU30KA - DU37KA4 6.0 3.0 ' 6.0
MR-J3-CR55KA(4) 10.0 10.0 3.0
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(10) Overload protection characteristics
An electronic thermal relay is built in the servo amplifier to protect the servo motor, servo amplifier and
servo motor power line from overloads. The operation characteristics of the electronic thermal relay are
shown below. It is recommended to use an unbalanced torque-generated machine, such as a vertical
motion shaft, so that unbalanced torque is not more than 70% of the rated torque. When you carry out
adhesion mounting of the servo amplifier, make circumference temperature into 0 to 45°C (32 to 113°F) or
use it with 75% or less of effective load torque.

Servo amplifier MR-J3 series have servo motor overload protection. (The motor full load current is 115%
rated current.)

1000 1000 1000
\
\ N
\\\ In operation \‘\ In operation 100 N In operation
_ 100 > _. 100 - < Y
K2) / ~ / f2) \\ ‘E h
.G_EJ N \ é ?\ £ In servo lock |
g 10 In servo lock \I 5 10 \; B 10
B \ s Inservo lock | % < \ \
g ~ g . g
s s 6 . ~ I 6 ~
01 01 ol
0 100 200 300 350 0 100 200 300 350 0 100 o200 300
(Note 2) Load ratio [94] (Note 2) Load ratio [9] Load ratio [%]
MR-J3-10A(1) MR-J3-20A(1) - MR-J3-40A(1)  MR-J3-200A(4) * MR-J3-350A(4)
MR-J3-60A(4) to MR-J3-100A(4)
10000 10000 I 10000
. 1000 1000 : 1000
2 \ ) : = .
é \\ L In operation _qé \é/ In operation é :‘ In operation
§ 100 i N £ 100 " S 100 i \a”
E In servo lock ' 2 ~,~\ g o
2 R g In servo lock — Tl g ol ROy
° 10 ~. IS o (Note 1) In servo lock =
\\ 10 \\ 10
o 100 200 300 z !
X 0 100 200 300 0 100 200 250
Load ratio [9] Load ratio [9] Load ratio [9]
MR-J3-500A(4) * MR-J3-700A(4) MR-J3-11KA(4) to MR-J3-22KA(4) MR-J3-DU30KA(4) -

MR-J3-DU37KA(4)
MR-J3-DU54KA4 -
MR-J3-DU55KA4

Converter unit MR-J3-CR55KA(4)
Note 1. The thermal relay protection characteristics for servo lock are not applied to MR-J3-CR55K(4).

2. The operation time at the load ratio of 300 to 350% applies when the maximum torque of HF-KP servo motor is increased to 350%.
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(11) Figure configuration

Representative configuration example to conform to the UL/C-UL standard is shown below. The earth
wiring is excluded from the figure configuration.

(a) MR-J3-22KA(4) or less

Power —x
supply T~

Fuse
or
no-fuse breaker

| Servo amplifier

L1, Lo, Ls CN5

CN6
CN3

—[I Li1, L2z CE’J'_

CN2
U, Vv,w
-
Servo motor o
Encoder
(b) MR-J3-DU30KA(4) or more
Converter unit Drive unit
Power —x- 1S . L+ L+ CN5
supply ——%7 L Ju e . U 0
Fuse CN6
or 0
no-fuse breaker CN3
ﬂ o1
1| L11, L2a :[I Li1, L2z
=
CN2
O
U, VvV,w
-
Servo motor O
Encoder
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REVISIONS

*The manual number is given on the bottom left of the back cover.

Print Data *Manual Number Revision
Oct. 2003 | SH(NA)030038-A | First edition
May 2004 | SH(NA)030038-B | Safety Instructions: 4. (1) HF-SP Series servo motor is added to the environment

conditions.
Compliance with EC directives in EU: 2.(1) Servo amplifiers MR-J3-
60A/100A/200A/350A are added.
HF-SP Series servo motor is added.
Conformance with UL/C-UL standard: (1) Servo amplifiers MR-J3-
60A/100A/200A/350A are added.
HF-SP Series servo motor is added.
(4) Servo amplifiers MR-J3-60A/100A/200A/350A are added.
Section 1.3: Servo amplifiers MR-J3-60A/100A/200A/350A are added.
Note 2. The torque limit is changed to the effective load ratio.
Section 1.4: The amplifier diagnosis function is added.
Section 1.5 (2): Servo amplifiers MR-J3-60A/100A/200A/350A are added.
Section 1.6: Servo amplifiers MR-J3-60A/100A/200A/350A are added.
HF-SP Series servo motor is added.
Section 1.7 (2): Added.
Section 1.8 (2): Added.
Section 2.1 (2): Part of the paragraph is changed.
Section 3.2.2: Analog torque limit =10V is changed to 8V.
Section 3.3.1: Paragraph is added.
Servo amplifiers MR-J3-60A/100A/200A/350A are added.
Section 3.3.3 (2) (4): Added.
Section 3.4 (1): Error in the CN2 connector signal allotment is corrected.
Section 3.5 (1) (b): Description of speed reached is examined.
Alarm code AL.47 is added.
Section 3.5 (5): Caution is added.
Section 3.6.2 (1) (a): Note is added.
Section 3.8.2 (3) (a) 2): 0.7us is changed to 0.35¢s.
Section 3.10.2 (1): HF-KP Series is added.
Section 3.10.2 (2): HF-SP Series is added.
Section 3.11.4: "POINT" is added.
Section 5.1.4: Parameter No.PA02 MR-RB30 and MR-RB50 is added.
Section 5.1.8 (3): The per-revolution pulse count of the servo motor viewed from
QD75 is examined.
Section 5.2.2: PBO1 Paragraph is added.
PB02 Paragraph is added.
PB23 Paragraph is examined.
Section 5.3.1: PC22 Control mode is examined.
PC13 Setting is changed to "1000.0".
PC23 Part of the paragraph is examined.
PC24 The in-position range unit selection setting is changed to the fourth digit.
Section 5.4.1: PDO08 Initial value is changed to 00202006h.
Section 5.4.2: List of details is added.
PD24 AL.47 is added.
Section 6.4: Amplifier diagnosis is added.
Section 6.7 (3) (a) (b): SP2 (CN1-16) is added.
Section 8.2 (3): Paragraph is added.
Part of the paragraph in "POINT" is examined.




Print Data

*Manual Number

Revision

May 2004

SH(NA)030038-B

Section 9.1: AL.47 is added.

AL.E8 is added.
Section 9.2: Description of AL.52 is changed.
Section 9.3: Paragraph is added.

AL.E8 is added.
Section 10: Outline drawing is examined.
Section 10.1 (4): Added.
Section 11.1: c. HF-SP152 to 352 is added.
Section 11.2 (1): Servo amplifiers MR-J3-60A/100A/200A/350A are added.
Section 11.3: HF-SP Series is added.
Section 11.5: Servo amplifiers MR-J3-60A/100A/200A/350A are added.
Section 12.1.1: The cable and connector set drawing is added and changed.
Section 12.1.2 (1) (a): The CN2 connector signal allotment drawing is changed.
Section 12.1.2 (4) (5): Added.
Section 12.2 (1) (b): Servo amplifiers MR-J3-60A/100A/200A/350A are added.
Section 12.2 (1) (c): MR-RB30 and MR-RB50 are added.
Section 12.2 (5): MR-RB30 and MR-ORB50 are added.
Section 12.4 (2): The free space of the hard disk is changed to 30MB.
Section 12.4 (2) (c): Added.
Section 12.6 (1): Servo amplifiers MR-J3-60A/100A/200A/350A are added.
Section 12.6 (2): Cable is added.
Section 12.7: Servo amplifiers MR-J3-60A/100A/200A/350A are added.
Section 12.8: Servo amplifiers MR-J3-60A/100A/200A/350A are added.
Section 12.9: Servo amplifiers MR-J3-60A/100A/200A/350A are added.
Section 12.12 (2) (d): FR-BLF is added.
Section 12.13 (1): Servo amplifiers MR-J3-60A/100A/200A/350A are added.
Section 12.14: HF-3030-UN is added.
Section 14.8.3: Added.
App. 4: Added.

Apr. 2005

SH(NA)030038-C

Servo amplifiers MR-J3-500A/700A are added.
Servo motors HF-MP Series - HF-SP1000/min Series - HF-SP502/702 Series are
added.
Section 1.2 (2): Added.
Section 1.3: Power supply capacity column is deleted.

Input and inrush current columns are added.
Section 1.4: Modified to MRZIJW3-SETUP211E.

Brake unit and return converter are added.
Section 1.7: Format is examined.

Section 1.7.1 (3) (4): Added.
Section 1.7.2: Added.
Section 1.8 (3) (4): Added.
Section 2.1 (2): "POINT" is added.
Section 3.1 (1) (2) (3) Titles are examined.

Note 4. is added.
Section 3.1 (4): Added.
Section 3.2.1: Note 12. is added.
Section 3.2.2: Note 12. is added.
Section 3.2.3: Note 10. is added.
Section 3.3.1: "POINT" is added.
Servo amplifier conceptual diagram is deleted.
Regenerative option is separated into each case.

Section 3.3.2 (3): Note is added into the drawing.
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Apr. 2005

SH(NA)030038-C

Section 3.3.3: Sentence is added into "POINT".
Section 3.5 (1) (a): Servo on and servo off condition is deleted.
Part of columns of emergency stop and functions/applications
is examined.
Section 3.5 (1) (b): Zero speed Example is added.
Section 3.5 (3): The minimum pulse width of Encoder Z-phase pulse is changed to
400us.
Section 3.6.2 (1) (a): Note is added.
Section 3.6.3 (1) (a): Note is added.
Section 3.6.3 (3) (a): Note is added.
Section 3.6.4 (3) (a): Note is added.
Section 3.6.4 (3) (b): Content is examined.
Section 3.6.5 (4) (a): Note is added.
Section 3.7 (3): Sentence is examined.
Section 3.8.1: Part of connection diagram is modified.
Section 3.8.2 (4) (b) 2): Part of drawing is modified.
Section 3.8.2 (6): Drawing is examined.
Section 3.10.2 (2) (b): Connector signal allotment CE05-2A32-17PD-B is added.
Section 3.11.1: Sentence is examined.
Section 4.1.2 (1) (c): Examined.
Section 5.1.1: PA16 Initial value is modified to O.
PA17 - PA18 Initial value is modified to 0000h.
PA19 Name is examined.
Section 5.1.4: Parameter No.PAO2 setting 01 - 08 - 09 are added.
Section 5.1.10: Feedback pulses are changed to droop pulses.
Section 5.2.1: PB14 = PB15 = PB16 * PB18 * PB23 are modified to correspond to
speed control mode.
PB44 Initial value is modified to 0.0.
Section 5.2.2: PB02 Sentence is added.
PBO07 Setting range is modified to 1~2000.
PB17 Sentence is examined.
PB26 Expression is examined.
Section 5.3.1: PC20 Errors in writing are modified.
Section 5.3.2: PC12 The case of MR-J3-100A to 700A is added.
PC14 Note 2 is added.
PC15 Note 2 is added.
PC17 Sentence is added.
PC22 Sentence is added.
Section 5.3.3 (1): Parameters are separated into each case.
Section 5.3.3 (2): Note 2 is added.
Setting A Horizontal axis is changed to 1Mpulse.
Setting B Horizontal axis is changed to 10Mpulse.
Setting C Horizontal axis is changed to 100Mpulse.
Section 6.6.2 (1) (2): Error in Parameter screen is corrected.
Section 8.1: Setting of machine resonance suppression filter 2 is modified to OOO1.
Section 8.6.3 (4): Expression for setting parameter is examined.
Chapter 9: Sentence in "POINT" is changed.
Section 9.1: AL.45 - AL.47 Note 1. is added.
Section 9.2: AL.33 Causes 1 * 2 are added.
AL.46 Modified to thermal sensor.
Section 9.3: Caution is added.
AL.E3 Content is added.
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Apr. 2005 | SH(NA)030038-C [ Section 10.1 (5) (6): Added.
Section 11.1: d. HF-SP502 - 702 is added.
Section 11.2 (1): Table is examined.
Section 11.3: Dynamic brake time constant is added.
Chapter 12: "WARNING" 10 minutes are modified to 15 minutes.
Section 12.1.1: Combinations of cable and connector sets diagram is examined.
2) Servo amplifier power supply connector is added.
3) Power supply connector set is added.
Section 12.1.2 (1) (a): Encoder connector Crimping tool are added.
Section 12.1.2 (2) (a): Note is added.
Section 12.2 (1): MR-RB31 and MR-RB51 are added.
Section 12.2 (3): Parameter No.PAO2 setting 01 = 08 * 09 are added.
Section 12.2 (4): "POINT" is added.
Content is examined.
Section 12.2 (5): MR-RB31 and MR-RB51 are added.
Section 12.5 (5) (b): Outline drawing is partially modified.
Section 12.3: Added.
Section 12.4: Added.
Section 12.6 (2) (a): The free space of the hard disk is changed to 130MB.
Section 12.7 (2): Added.
Section 12.8: Part of wiring diagram is added.
Table of crimping terminals and applicable tools is added.
Section 12.16: HF3040A-UN is added.
Section 13.4.1 (5): Current alarm data [0][1] * [0][8] = [0][9] are deleted.
Section 13.4.2 (3): Error in reference page No. is corrected.
Section 13.4.2 (8): Data No.[2] [0] Content is changed.
Data No.[2] [1] The expression of test operation setting is
changed.
Chapter 14: Caution Sentence is added.
Description of AD7501 is deleted.
Section 14.2 (2): QD750 is added.
Section 14.3 (2): Added.
Section 14.7.3 (2): Part of sentence is examined.
Section 17.8.2 (2) (c): Note 2 is added.
Section 17.8.2 (2) (f): Note 3 is added.
App. 6: Table is examined.
Oct. 2006 | SH(NA)030038-D | Servo amplifiers MR-J3-11KA to 22KA - 11KA4 to 22KA4 are added.

Servo motors HC-RU - HC-UP - HC-LP - HA-LP - HA-LP4 are added.
Safety Instructions: 4. (1) Environmental conditions table: Vibration is examined.
Safety Instructions: 4. (2) Caution is added.
Safety Instructions: 4. (4) Caution is added.
Section 1.2: Connection diagram is modified.
Addition of Note.
Section 1.3: 400VAC class supporting table is added.
Section 1.5 (2): Drawings are modified.
Section 1.7: Mounting hole is changed into fixing part.
Section 1.7.1 (5): Added.
Section 1.8 (5): Added.
Chapter 2: Caution is added.
Section 2.1 (2): Added.
Section 3.1 (1) to (4): Modified.
Section 3.1 (5): Added.
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Oct. 2006

SH(NA)030038-D

Section 3.2.1: SD (Plate) is added to CN1.
Section 3.3.3 (2) (b) 1): 2.5mm size ferrule model name (for 2 cables) is modified.
Section 3.3.3 (3): "POINT" is added.
Table for parameter No.PDO1 in the functions/applications
column of the forward rotation stroke end and reverse rotation
stroke end is examined.
Section 3.5 (1) (a): Functions/Applications column of devices is modified.
Section 3.5 (1) (b): Dynamic interlock is added.
Zero speed detection graph is modified.
Variable gain selection is modified.
Section 3.6 (5) (b): Table is modified.
Section 3.8.1: Differential line driver is modified to 35mA.
Section 3.8.1 (4) (b) 2): Explanation is added.
Section 3.9: Content is examined.
Section 3.10.2 (2): Content is examined.
Section 3.11.1: Caution is added.
Section 3.11.3 (4): 10ms is added to electromagnetic brake interlock invalid.
Section 3.11.4 (1) (2): Electromagnetic brake interlock (MBR) is added.
Section 4.1.1: Part of sentence is examined.
Section 4.2.3: Part of sentence is examined.
Section 4.3.3: Part of sentence is examined.
Section 4.4.3: Added.
Section 4.4.6: Ex-Section 4.4.3 is moved.
Section 5.1.1: PA13 Name is modified.
Section 5.1.3: Setting of parameter No.PA02 is added and modified.
Section 5.1.11: Setting value is modified.
Section 5.2.1: Parameter No.PBO07 is modified.
Parameter No.PB17 is modified.
Section 5.2.2: Sentence of parameter No.PB07 is modified.
Sentence of parameter No.PB09 is modified.
Sentence of parameter No.PB10 is modified.
Sentence of parameter No.PB24 is modified.
Section 5.3.2: Addition of Note for parameter No.PC14.
Modified description for parameter No.PC15.
Section 5.3.3: Note 3 is added to setting value 1 and 3.
Note 4 is added to setting value D.
Section 5.4.2: PD01 Explanation is modified.
PD13 Setting value 06 is modified.
PD13 Setting value 09 is modified.
Section 6.3.3: Change of bus voltage display range.
Section 7.3 (1) (a): Part of table is added.
Section 7.3 (1) (b): Table is modified.
Section 7.3 (2) (b): Table is modified.
Section 7.4 (2): Sentence in the table is modified.
Section 9.2: AL.10 Description of 400V class is added.
AL.30 Description of 400V class is added.
AL.32 Cause 2. IGBT is added to transistor.
AL.33 Description of 400V class is added.
Section 9.3: "POINT" is added.
Section 10.1: Mounting hole machining drawing is added.
Section 10.1 (5) (6): Outline drawings are modified.
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Oct. 2006

SH(NA)030038-D

Section 10.1 (7): Added.
Section 10.2: Examined.
Section 11.1: Table is added.
Graph is added.
Section 11.3: Graph is added.
Section 12.1.1: Motor drawing is added.
Connector set is added.
Change of connector set model.
Section 12.1.2 (1) (a): For CN2 connector: Model name is changed.
For CN2 connector: Added.
Section 12.1.2 (2) (a) (c): For CN2 connector: Model name is changed.
For CN2 connector: Added.
Section 12.1.2 (4) (a) (c): For CN2 connector: Model name is changed.
For CN2 connector: Added.
Section12.1.2 (5) (a): For CN2 connector: Model name is changed.
For CN2 connector: Added.
Section 12.2 (3): Parameter No.PA02 Selection description of regenerative option
is examined.
Section 12.2 (4) (b): Sentence is modified.
Section 12.2 (4) (c) (d): Added.
Section 12.2 (5) (d) (e): Added.
Section 12.3: Part of "POINT" is added.
Section 12.3: FR-BU-55K * FR-BU-H 1 5K * FR-BU-H30K * FR-BU-H55K are
added.
Section 12.3 (2): Sentence of Note is modified.
Section 12.4: FR-BU-55K * FR-BU-H 1 5K * FR-BU-H30K - FR-BU-H55K are
added.
Section 12.4 (2): Note 5 is added.
Section 12.5: Power regenerative common converter is added.
Section 12.6: External dynamic brake is added.
Section 12.10: Heat sink outside mounting attachment (MR-J3ACN) is added.
Section 12.11 (1): Cooling fan - thermal are added.
Section 12.13 (2): 400V class is added.
Section 12.14 (2) (e): Radio noise filter FR-BIF-H is added.
Section 12.15 (1): 400V class graph is added.
Section 12.16: Sentence is modified.
Part of drawing is deleted.
Section 12.19: Outline drawings are added.
Section 12.19 (1): Part of table is added.
Section 13.1 (2) (a): Note 2 is added.
Section 13.1 (2) (b): Note 7 is added to cable connection diagram.
Section 13.4: Part of POINT is modified.
Section 13.4.1 (2): Data No.[0] [1] is modified.
Section 13.4.1 (6): Part of table is deleted.
Section 13.4.2 (2): Data No.[0] [1] is modified.
Section 13.5.3 (5): "POINT" is added.
Section 13.5.9 (3): Added.
Section 14.3 (1): "POINT" is added.
APPENDIX: App. 5 is added.

Jul. 2007

SH(NA)030038-E

Servo amplifier MR-J3-60A4 to MR-J3-700A4 added.

Nov. 2007

SH(NA)030038-F

Converter unit MR-J3-CR55K(4), drive unit MR-J3-DU30KA(4) to 37K(4), 45K to
55KA4 are added.
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Nov. 2007

SH(NA)030038-F

"Fan" is changed to "cooling fan".
Charge lamp off confirmation point is examined.
Fahrenheit is added to temperature notation.
Section 2.1 (1) (b): "POINT" content is changed.
Section 2.3 (2): Description of cable fixing method is examined.
Section 4.1.2 (1): (c)1) Title and content are changed. (c)2) Title and content are
changed.
Section 6.3.3: "Across P-N" is changed to "between P and N or P+ and N—"in
Description of Bus voltage.
Section 6.6: "PD10 to PD18" is corrected to "PD10 to PD16 and PD18" for I/O
setting parameter description of POINT.
Section 6.9.3 (1) f): Description content is changed.
Section 7.4: Description of interpolation mode is changed.
Section 9.2: Cause 4 of AL.37 is added. Cause 6 of AL.50 is added. Reference is
added to Definition of AL.51.
Section 9.3: Definition of AL.E8 is changed.
Section 10.1: Outline drawings of MR-J3-60A4, 100A4, 200A4 are added.
Section 11.3.1 (2): (a) HC-RP and UP are added. (b) HA-SP is added.
Section 12.3: Content of "Brake unit" is changed for "FR-BU2-(H) brake unit".
Chapter 15: Chapter of servo amplifiers with a large capacity is newly added.
Chapter 16: Chapter of parameter unit is newly added.

Dec. 2007

SH(NA)030038-G

Expression of "misoperate” is changed to "unexpected operation" in Warning.
Notation of servo configuration software is deleted.
Safety instructions 4 (1) Transportation and installation:
Servo motor models are added for item of environmental conditions.
Safety instructions 4 (2) Wiring: Description of tightening wires to terminal box with
specified torque is added.
About the manuals: Reference chapter for servo amplifiers with a large capacity is
listed.
Section 1.6: Addition of Note.
Section 1.8 (1) (a): Descriptions of Note 2 and 3 are changed.
Section 1.8 (1) (b): Description of Note 3 is changed.
Section 1.8 (2) to (7): Description of Note 3 is changed.
Section 3.1 (5): Cooling fan is added to connection diagram and Note 6 is added.
Section 3.1 (7), (8): Option notation is added to dynamic brake in connection
diagram.
Section 3.2.1: Description of Note 10 is changed.
Section 3.2.2: Description of Note 10 is changed.
Section 3.2.3: Description of Note 9 is changed.
Section 3.3.2 (2): Trouble (ALM) is added to timing chart.
Section 3.3.3 (4): Connector model in description is changed.
Section 3.3.3 (5): Description is changed.
Section 3.4 (1): CN2 connector in figure is changed.
Section 3.5 (1) (a): "This signal is not designed to make a stop. Do not turn it ON
during operation” is added to explanation of Reset (device).
Parameter for setting value "0" of second
acceleration/deceleration selection (device) is corrected.
Section 3.5 (1) (b): Expression of Functions/Applications for speed reached
(device) is changed.
Section 3.6.1 (1) (b) 1): Addition of Note.
Section 3.6.3 (1) (a): "The maximum torque is generated at + 8V" is changed to "In
the initial setting, rated speed is £ 10V" in description.
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Dec. 2007

SH(NA)030038-G

Section 3.8.1 (2): Addition of Note.

Section 3.8.1 (3) (b) 1): Addition of Note.

Section 3.8.3 (2): Addition of Note.

Section 3.10.2 (2) (a) 1), 2): Connection diagram and Note 1 and 2 are changed.

Section 3.10.2 (3) (a) 1): Connection diagram and Note 1, 2 and 4 are changed.

Section 3.10.2 (3) (a) 2): Connection diagram and Note 1, 2 and 5 are changed.

Section 3.10.2 (3) (b): Outline drawing of terminal box is changed.

Section 3.11.3 (1): Timing chart and Note are added.

Section 3.11.3 (2) to (5): Note for electromagnetic brake interlock is added.

Section 3.11.4 (1): Note 3 is added.

Section 3.11.4 (2): Note 4 is added.

Section 5.1.4: Setting details for drive unit is added to POINT.

Section 5.2.1: Initial value of parameter No.PB44 is corrected from "0.0" to
"0000h".

Section 5.2.2: Initial value of parameter No.PB44 is corrected from "0.0" to
"0000h".

Section 5.3.1: Initial values of parameter No.PC43 to PC50 are corrected from
"0.0" to "0000h".

Section 5.3.2: "If this function is enabled for the drive unit, the parameter error
(AL.37) occurs." is added for description of when parameter
No.PC22 setting is "LIOO1". nitial values of parameter No.PC43 to
PC50 are changed to "0".

Section 5.4.1: Initial values of parameter No.PD25 to PD30 are corrected from "0"
to "0000h".

Section 5.4.2: Initial values of parameter No.PD25 to PD30 are corrected from "0"
to "0000h".

Section 13.4.2 (6): Description of data No.[0][3] is changed.

Section 13.5.9 (3): Transmission data is added to table.

Chapter 14: QD75P1/2/4 and QD75D1/2/4 are deleted from POINT.

Section 14.2: "If the encoder cable is disconnected, absolute position data will be
lost" is added to POINT.

Section 14.3 (1): POINT description is changed.

Section 14.7.2 (1) (a): Description of Note 3 is added. Note 5 is added.

Section 14.7.2 (1) (b): Description of Note 7 is changed.

Section 14.7.2 (2) (a): 4) and 5) are added.

Section 14.7.2 (2) (b): Description and timing chart are changed.

Section 14.8.1 (2) (b): "T211" is added to T timer and "M4" is added to M contact in

device list.

Section 14.8.1 (2) (c): Ladder program is corrected.

Section 14.8.2 (2) (a): Sentence is added.

Section 14.8.2 (2) (a) 1): Sentence is added.

Section 14.8.2 (2) (b): "T201" is added to T timer and "M26" is added to M contact

in device list.

Section 14.8.2 (2) (c): Ladder program is corrected.

Section 14.8.2 (2) (f): Note 2 is integrated into Note 1.

Section 14.8.3 (2) (a): Sentence is added.

Section 14.8.3 (2) (f): Note 2 is integrated into Note 1.

Jun. 2008

SH(NA)030038-H

Conformance with UL/C-UL standard: (3) Changed the description.
(5) Deleted the fuse combination list.
Cables for wiring: Described the criterion of selecting temperature.
Section 1.3 (1): Changed the "2.3", MR-J3-200A in mass, to "2.1".
Section 1.5 (2): Made the case of MR-J3-200A be same as MR-J3-200A4.
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Jun. 2008

SH(NA)030038-H

Section 1.7.1 (3) (4): Interchanged the model names (3) and (4). Made the function
and configuration be same between MR-J3-200A and MR-J3-
200A4 in comment. Added the "Note 4" at (3).

Section 1.8 (1) (a), (b): Modified the "FR-BLF" to "FR-BSF01".

Section 1.8 (3), (4): Interchanged model names (3) and (4). Made the function and
configuration be same between MR-J3-200A and MR-J3-
200A4 in comment. Added the "Note 4" at (3). Deleted the
"Note 3" at (4).

Section 2.1 (1) (b): At "POINT", changed the "Mounting closely is available for a
combination of servo amplifier of 3.5kW or less in 200V or
100V class." to "Mounting closely is available for the servo
amplifier of 3.5kW or less in 200V or 400W or less in 100V".

Section 3.1 (5) to (8): In drawings, added no-fuse breakers (NFB) at the cables of
cooling fan power supply.

Section 3.3.2 (2): Timing chart is changed.

Section 3.3.3 (2), (3): Interchanged the model names (2) and (3). Made the
function and configuration be same between MR-J3-200A
and MR-J3-200A4 in comment.

Section 3.10.2 (3) (a) 1) to 2): In drawings, added no-fuse breakers (NFB) at the

cables of cooling fan power supply.

Section 10.1 (5), (6): Interchanged the model names (5) and (6). Made the function
and configuration be same between MR-J3-200A and MR-J3-
200A4 in comment. Added the POINT at (5).

Section 11.3.1 (2) (b): Changed the graphs at HA-LP1000r/min and HA-
LP1500r/min in dynamic brake characteristics.

Section 12.1: POINT for protective structure is added.

Section 12.1.1: In use, delete the "2kW" at the upper side in table 2), the "2kW or

less in 400V" at down side.

Section 12.1.2 (3)(a): "Crimping tool 91529-1" is added to table for junction
connector.

Section 12.1.3 (2): Added the "Note".

Section 12.1.4 (2): Added the "Note".

Section 12.2 (5) (a): Changed the tightening torque "3.2" to "3.24".

Section 12.3.3 (4) (a): Changed the sentence.

Section 12.3.4 (2): Errors in dimension notation are corrected.

Section 12.5 (4) (a) 1): Added the "POINT", selection criterion for cable size.
Deleted a sentence "The 600V vinyl cables used is
standard".

Section 12.5 (4) (b) 1): Changed the cross section of cable "5.5 mm*" used for the
3.5kW servo amplifier, to "3.5mm?" in connection drawing.

Section 12.6 (3) (a): Added the "Note" in table.

Section 12.6 (3) (b): Added the "Note" in table.

Section 12.8 (2) (a): Changed the position of @ symbol for Windows Vista. RS-
422/232C conversion cable is deleted.

Section 12.8 (2) (b) 3): Changed the connection configuration.

Section 12.11: Changed the "Recommended wires" to "Example of selecting

wires". Added the HIV cable.

Section 12.13: Added the "Note" in table.
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Jun. 2008 | SH(NA)030038-H | Section 13.1 (1): Deleted the connection in RS-422/232C converter.
Section 13.1 (2) (a): Deleted the connection in RS-422/232C converter.
Section 13.1 (2) (b): Changed the RS-422 output unit. Added "Note 8".
Chapter 14: As a "POINT", added the "Taking the detecting cable off will lead to
disappear the absolute position data".
Section 14.8.2 (1): Note 5 is changed.
Section 14.8.3 (1): Note 5 is changed.
Section 15.3.7 (1) (b): Timing chart is changed.
Section 15.9.3 (2): Added the "Note" in table.
Section 15.9.4: Changed the "Recommended wires" to "Example of selecting
wires". Added the HIV cable.
Section 15.9.5: Note is deleted.
Section 15.9.10 (4) (b): Errors in dimension notation are corrected.
App. 5: Newly added as an explanation of "MR-J3-200A-RT servo amplifier".
App. 6: Newly added "Example of selecting cables of servo motor power supply".
Aug. 2010 | SH(NA)030038-J [HF-JP servo motor is added.

HF-KP servo motor becomes compatible with the 350% maximum torque.
Electronic symbols are entirely changed. (compliance with JIS C0617)
"Servo Motor Instruction Manual" is changed to "Servo Motor Instruction Manual

(Vol.2)".
"AC reactor" is changed to

"power factor improving AC reactor", and "DC reactor"

is changed to "power factor improving DC reactor".

"Protective structure" is changed to "IP rating".

The signal name of ZSP is changed from "Zero speed" to "Zero speed detection”.
"Japan Solderless Terminal" is changed to "Japan Solderless Terminals".

2. To prevent fire, note the
following

4. Additional instructions

COMPLIANCE WITH THE

EUROPEAN EC

DIRECTIVES

COMPLIANCE WITH

UL/C-UL SATNDARD

Section 1.2 (3)

Section 1.3 (1)

Section 1.3 (2)

Section 1.4
Section 1.5 (1)
Section 1.5 (2)
Section 1.6
Chapter 2

Section 2.1 (2) (a)
Section 2.5 (1)

Chapter 3

Section 3.1 (1), (2), (4) to
(€

Description is added.

Description is partially changed.
Description is changed to "Refer to Appendix 9 for the
compliance with EC Directives".

Description is changed to "Refer to Appendix 10 for the
compliance with UL/C-UL standard".

Note 2 is added.

Power supply specifications are added and changed.
Environmental conditions are added and changed.
Note 3 and Note 4 are added.

Power supply specifications are added and changed.
Environmental conditions are added and changed.
Note 2 is added.

Functions are added.

Description is partially changed.

Description is partially changed.

Description in the table is partially added.
"WARNING" is added.

Description in "CAUTION" is added and changed.
Diagram is partially changed.

Description is changed.

"CAUTION" is partially changed.

"Use only one of power factor improving DC reactor or
power factor improving AC reactor." is added at the
end of Note 1.
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Aug. 2010

SH(NA)030038-J

Section 3.1 (1) to (3)
Section 3.1 (4), (5), (7)
Section 3.1 (6)
Section 3.1 (7)
Section 3.1 (8)
Section 3.3.2 (2)
Section 3.5 (1) (b)

Section 3.5 (2)

Section 3.5 (3)

Section3.5 (5)

Section 3.6.4 (3) (b)
Section 3.6.5 (4) (b)
Section 3.7 (3)
Section 3.10.1
Section 3.10.2 (2)

Section 3.10.2 (2) (b)
Section 3.10.2 (3)
Section 3.11.1

Section 3.11.2 2)
Section 3.11.3 (5)
Section 3.11.4 (1)
Section 3.11.4 (2)

Section 4.1.1

Section 4.1.2 (1) (b) 4)
Section 4.1.2 (1) (c) 4)
Section 4.2.6 (1)
Section 5.1.3

Section 5.1.8

Section 5.1.12
Section 5.2.1

Section 5.2.2

Note 6 and Note 7 are added.

Note 7 and Note 8 are added.

Note 8 and Note 9 are added.

Note 7, Note 8 and Note 9 are added.

Note 9, Note 10 and Note 11 are added.

The timing chart of Trouble (ALM) is changed.
Description in "Functions/Applications” of DB is
partially changed.

Description in "Functions/Applications” of TLA is
partially changed.

Description in "Functions/Applications" of VLA is
partially changed.

Description in "Functions/Applications" of MO1 and
MO2 is partially changed.

Description in "Functions/Applications” of DICOM and
DOCOM is partially changed.

"Control mode" for OPC is changed. Only P is marked
by O.

Description is partially changed.

Description is partially changed.

Description is partially changed.

Description in "CAUTION" is partially added.
Title is changed.

"POINT" is partially changed.

Partially added.

"POINT" is added.

Description in "CAUTION" is added and changed.
2) is deleted.

3)4)5) is changed to 2)3)4).

"Time delay" is changed to "delay time".

Note 2 is deleted.

Note 4 is added.

Note 2 Description is partially changed.

Note 5 is added.

Description is partially changed.

"11kW or more" is changed to "11k to 22kW".
"11kW or more" is changed to "11k to 22kW".
Description in the table is partially added.

Entire is changed.

Description is partially changed.

Description in the table is partially changed.
Parameter No.PB12 and PB45 are added.
Description in "Name and function” for parameter
No.PBOL1 is partially changed.

Description in "Name and function” for parameter
No.PBO02 is partially changed.

Description in "Name and function" for parameter
No.PBO09 is partially added.

Parameter No.PB12 added.

Description in "Name and function” for parameter
No.PB13 is partially changed.
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Section 5.2.2

Section 5.3.1
Section 5.3.2

Section 5.3.3
Section 5.3.4
Section 5.4.1

Section 5.4.2

Section 6.2
Section 6.3.3

Section 6.4

Section 6.6.2 (1)
Section 6.6.2 (2)

Section 6.9.1

Section 6.9.3 (1)
Section 7.1.1 (1)

Section 7.2.2
Section 7.2.4
Section 7.3

Section 7.3 (1) (b)
Section 7.3 (2) (b)

Section 8.2 (1)
Section 8.2 (2)
Section 8.2 (3)

Section 8.3 (1)
Section 8.3 (2)
Section 8.4 (1)

Description in "Name and function” for parameter
No.PB14 is partially changed.

Description in "Name and function” for parameter
No.PB26 is partially changed.

Parameter No.PB45 is added.

Parameter No.PC27 is added.

Description in "Name and function” for parameter
No.PC17 is partially changed.

Description in "Name and function” for parameter
No.PC19 is partially changed.

Description in "Name and function" for parameter
No.PC22 is partially added and changed.
Description in "Name and function” for parameter
No.PC23 is partially changed.

Parameter No.PC27 is added.

Description is partially deleted.

Description is partially changed.

Name of parameter No.PD19 is changed to "Input filter
setting".

Description in "Name and function” for parameter
No.PDO01 is partially changed.

Description in "Name and function” for parameter
No.PD13 is partially added.

Description in "Name and function" for parameter
No.PD14 is partially added.

Description in "Name and function” for parameter
No.PD15 is partially added.

Description in "Name and function” for parameter
No.PD16 is partially added.

Description in "Name and function" for parameter
No.PD18 is partially added.

Description in the table is partially changed.
"POINT" is added.

Description in the table is partially changed.
Description in the table is partially changed.

Title is changed.

Title is changed.

Diagram is partially changed.

Entire is changed.

Description in the table is partially added and changed.
Title is changed.

Description is partially changed.

"POINT" is partially changed.

Description in the table is partially changed.
Description in the table is partially changed.
"POINT" is partially changed.

Description is partially changed.

Description is partially changed.

"POINT" is partially changed.

Description is partially changed.

(b) is added.

Description is partially changed.
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Section 8.4 (2)
Section 8.4 (3)
Section 8.4 (4) (a)
Section 8.4 (4) (b)
Section 8.5
Section 8.6.3

Section 8.6.4
Section 8.7
Chapter 9
Section 9.1
Section 9.2

Section 10.1 (3), (5) to (9)

Section 11.1
Section 11.2

Section 11.3

Section 11.3.1 (1)
Section 11.3.1 (2) (a)
Section 11.3.1 (2) (b)
Section 11.3.2

Section 12.1
Section 12.1.1

Section 12.1.2 (2) (a)
Section 12.1.2 (2) (b)
Section 12.1.2 (2) (c)
Section 12.1.2 (4)

Section 12.1.2 (4)

Section 12.1.2 (5)
Section 12.1.2 (6)
Section 12.1.2 (7)
Section 12.2 (1)
Section 12.2 (3)
Section 12.2 (4) (a) (b)

Section 12.2 (4) (c) (d)

Section 12.2 (5)
Section 12.3

Description is partially changed.

Description is partially changed.

Description is partially changed.

"POINT" is partially changed.

Description is partially changed.

Description is partially added in (4).

(7) is added.

Entire is changed.

Newly added.

"POINT" is partially added.

Name of AL.20 is changed. AL.21 is added.
"POINT" is partially added.

Cause 3 of AL.20 is deleted.

AL.21 is added.

"10" is added in the Cause of AL.33.

Air intake and exhaust directions are added.

Entire is changed.

Description in the table is partially added.

Note 4 is added.

"POINT" is added.

Description is partially changed.

Description is partially added and deleted.
Description is partially added.

Description in the table is partially added.

Note 3 is added.

"POINT" is entirely changed.

The option configuration diagram is entirely changed.
Description in the table is partially added.

Diagram is partially changed.

Diagram is partially changed.

Description is partially changed.

Title is changed to "(5) MR-J3ENSCBLLIM-L(-S06) -
MR-J3ENSCBLLOIM-H(-S06)" in section 12.1.2.

The following contents are added in the new section
12.1.2 (5).

MR-J3ENSCBLOM-L-S06, MR-J3ENSCBLLOM-H-S06
MR-J3SCNS-S06, MR-J3SCNSA, MR-J3SCNSA-S06
"MR-J3JSCBLO3M-Al-L - MR-J3JSCBLO3M-A2-L" is
newly added.

The section number is changed to section 12.1.2(7).
"MR-ENECBLOM-H" is newly added.

Description is partially added.

Description in the table is partially added.
Description in the table is partially added.
Description is partially changed.

Description is partially deleted.

Description is partially changed.

Description in the table is partially added.

Entire is changed.

"POINT" is partially changed.
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Section 12.3.3 (1) (a)

Section 12.3.3 (1) (b)

Section 12.3.3 (2)

Section 12.4 (2)

Section 12.5 (5)
Section 12.5 (6)
Section 12.6

Section 12.6 (2)

Section 12.6 (3) (a)
Section 12.7 (2)

Section 12.7 (4) (b)
Section 12.8 (1)
Section 12.8 (2)

Section 12.9
Section 12.11
Section 12.11 (1)
Section 12.11 (1) (b)
Section 12.11 (1) (c)
Section 12.11 (2)

Section 12.12

Section 12.13
Section 12.17 (2) (a)
Section 12.17 (2) (b)
Section 13.3.3
Section 13.3.5

"Use only one of power factor improving DC reactor or
power factor improving AC reactor.” is added at the
end of Note 3.

Note 11 is added.

"Use only one of power factor improving DC reactor or
power factor improving AC reactor." is added at the
end of Note 3.

Note 12 is added.

"Use only one of power factor improving DC reactor or
power factor improving AC reactor." is added at the
end of Note 2.

"For the servo amplifier of 11kW or more, connect the
thermal relay censer of the servo amplifier." is added in
Note 7.

Note 7, 8, 9 are changed to Note 8, 9, 10.

Note 11 is added.

"Use only one of power factor improving DC reactor or
power factor improving AC reactor." is added at the
end of Note 4.

Note 7 is added.

Description is partially changed.

Description in the table is partially changed.
"CAUTION" is added.

"POINT" is partially added and changed.

"Use only one of power factor improving DC reactor or
power factor improving AC reactor.” is added at the
end of Note 1.

Note 6 is added.

"RA1" is changed to "Dynamic brake interlock (DB)" in
the timing chart.

QOutline dimension drawings are changed.

Label is changed to the labels showing assigned
signals in each control mode.

Description is partially changed.

Description in the table is partially added.

Resolution of the display is changed from "800 x 600"
to "1024 x 768".

RS-422/232C converter cable is added.

"POINT" is changed.

"POINT" is changed.

"POINT" is added.

"POINT" is added. Table 12.3 is added.

Description in the table is partially changed.
Description in the table is partially added.

Description is partially changed. Note 7 is added.
Entire table is changed.

Note 2 is added.

"11kW or more" is changed to "11k to 22kW".
Description is partially changed.

Description is partially changed.

Description in the table is partially changed.

Title is changed. Description is partially changed.
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Section 13.3.6
Section 13.5.3 (4)
Section 13.5.12
Chapter 14

Section 14.3
Section 14.3.1
Section 14.3.2
Section 14.4
Section 14.5

Section 14.5.1

Section 14.5.2

Section 14.4 to Section
14.11

Section 14.10.3 (2)

Section 15.1.1
Section 15.1.3 (1)

Section 15.1.3 (2) (a) (b)

Section 15.1.6 (1) to (3)
Section 15.1.6 (1)
Section 15.1.8

Section 15.2

Section 15.2.1 (1)
Section 15.3.2

Section 15.3.2 (1) (a)
Section 15.3.2 (1) (b)
Section 15.3.2 (2) (a)
Section 15.3.2 (2) (b)
Section 15.3.6 (1)
Section 15.3.7
Section 15.4.4
Section 15.6.1 (2)
Section 15.7.1
Section 15.7.2
Section 15.8.1
Section 15.8.3 (1)

Section 15.9.1 (1)
Section 15.9.2 (4)
Section 15.9.2 (5)

Section 15.9.3

Section 15.9.3 (2)

Title is changed. Description is partially changed.
Description is partially changed.

Description is partially changed.

"CAUTION" is partially changed.

"POINT" is partially changed.

Title is changed to "Battery replacement procedure".
Newly added.

Newly added.

"Battery installation procedure” is newly added.
"Procedure to replace battery with the control circuit
power OFF" is newly added.

Newly added.

Newly added.

Section numbers are changed to "section 14.6 to
section 14.13".

"Absolute value restoration" is changed to "Absolute
position restoration".

Note 2 is added.

Power supply specifications are added and changed.
Environmental conditions are added and changed.
Power supply specifications are added and changed.
Environmental conditions are added and changed.
Note 2 is added.

"POINT" is partially changed.

Description in the table is partially changed.
Description in the diagram is partially changed.
"WARNING" is added.

"CAUTION" is partially added and partially changed.
Description is partially changed.

"CAUTION" is partially changed.

"POINT" is partially changed.

Note 5 and Note 6 are added.

Note 6 and Note 7 are added.

Note 6 and Note 7 are added.

Note 7 and Note 8 are added.

Description in the table is partially changed.

Timing chart is entirely changed.

Description is partially changed.

"9" is added in Cause of AL.33.

Air intake and exhaust directions are added.

Air intake and exhaust directions are added.
Description is partially added.

"POINT" is added.

Description is partially changed.

Diagram is partially changed.

Description in the table is partially added.
Description is partially changed.

Description is partially changed.

QOutline dimension drawings are changed.
"CAUTION" is added.

"POINT" is partially added and partially changed.
Description is partially changed.
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Aug. 2010 | SH(NA)030038-J [ Section 15.9.3 (3) Outline dimension drawings are changed.
Section 15.9.4 "POINT" is partially changed.
Section 15.9.4 (3) Description in the table is partially added.
Description is partially changed.
Section 15.9.5 Entire is changed.
Section 15.9.6 Description in the table is partially changed.
Section 15.9.10 "POINT" is partially changed.
Section 16.2 Description in the table is partially changed.
Section 16.5.6 "CAUTION" is partially changed.
Section 16.5.6 (1) (2) Description is partially changed.
Section 16.6 (1) Description in the table is partially changed.
App. 1 Description is partially added.
Description is partially changed.
App. 5.4 Air intake and exhaust directions are added.
App. 6 Description in the table is partially added.
App. 7 Newly added.
App. 8 Newly added.
App. 9 Newly added.
App. 10 Newly added.
Aug. 2013 | SH(NA)030038-K | Section 12.4 POINT is added.
Section 12.4 (2) Note is added.
Section 15.9.10 POINT is added.
Jun. 2014 SH(NA)030038-L | Section 12.2 (4) (c) CAUTION is added.
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Warranty
1. Warranty period and coverage

We will repair any failure or defect hereinafter referred to as "failure” in our FA equipment hereinafter referred to as the "Product” arisen
during warranty period at no charge due to causes for which we are responsible through the distributor from which you purchased the
Product or our service provider. However, we will charge the actual cost of dispatching our engineer for an on-site repair work on
request by customer in Japan or overseas countries. We are not responsible for any on-site readjustment and/or trial run that may be
required after a defective unit are repaired or replaced.

[Term]

The term of warranty for Product is twelve (12) months after your purchase or delivery of the Product to a place designated by you or
eighteen (18) months from the date of manufacture whichever comes first (“Warranty Period”). Warranty period for repaired Product
cannot exceed beyond the original warranty period before any repair work.

[Limitations]

(1) You are requested to conduct an initial failure diagnosis by yourself, as a general rule.
It can also be carried out by us or our service company upon your request and the actual cost will be charged. However, it will not be
charged if we are responsible for the cause of the failure.

(2) This limited warranty applies only when the condition, method, environment, etc. of use are in compliance with the terms and
conditions and instructions that are set forth in the instruction manual and user manual for the Product and the caution label affixed to
the Product.

(3) Even during the term of warranty, the repair cost will be charged on you in the following cases;
(i) afailure caused by your improper storing or handling, carelessness or negligence, etc., and a failure caused by your hardware
or software problem
(i)  afailure caused by any alteration, etc. to the Product made on your side without our approval

(i)  a failure which may be regarded as avoidable, if your equipment in which the Product is incorporated is equipped with a safety
device required by applicable laws and has any function or structure considered to be indispensable according to a common
sense in the industry

(iv) afailure which may be regarded as avoidable if consumable parts designated in the instruction manual, etc. are duly
maintained and replaced

(v) any replacement of consumable parts (battery, fan, smoothing capacitor, etc.)

(vi) afailure caused by external factors such as inevitable accidents, including without limitation fire and abnormal fluctuation of
voltage, and acts of God, including without limitation earthquake, lightning and natural disasters

(viiy a failure generated by an unforeseeable cause with a scientific technology that was not available at the time of the shipment of
the Product from our company

(viii) any other failures which we are not responsible for or which you acknowledge we are not responsible for

2. Term of warranty after the stop of production

(1) We may accept the repair at charge for another seven (7) years after the production of the product is discontinued. The
announcement of the stop of production for each model can be seen in our Sales and Service, etc.

(2) Please note that the Product (including its spare parts) cannot be ordered after its stop of production.

3. Service in overseas countries

Our regional FA Center in overseas countries will accept the repair work of the Product. However, the terms and conditions of the
repair work may differ depending on each FA Center. Please ask your local FA center for details.

4. Exclusion of responsibility for compensation against loss of opportunity, secondary loss, etc.
Whether under or after the term of warranty, we assume no responsibility for any damages arisen from causes for which we are not
responsible, any losses of opportunity and/or profit incurred by you due to a failure of the Product, any damages, secondary damages
or compensation for accidents arisen under a specific circumstance that are foreseen or unforeseen by our company, any damages to
products other than the Product, and also compensation for any replacement work, readjustment, start-up test run of local machines
and the Product and any other operations conducted by you.

5. Change of Product specifications
Specifications listed in our catalogs, manuals or technical documents may be changed without notice.

6. Application and use of the Product

(1) For the use of our General-Purpose AC Servo, its applications should be those that may not result in a serious damage even if any
failure or malfunction occurs in General-Purpose AC Servo, and a backup or fail-safe function should operate on an external system
to General-Purpose AC Servo when any failure or malfunction occurs.

(2) Our General-Purpose AC Servo is designed and manufactured as a general purpose product for use at general industries.
Therefore, applications substantially influential on the public interest for such as atomic power plants and other power plants of
electric power companies, and also which require a special quality assurance system, including applications for railway companies
and government or public offices are not recommended, and we assume no responsibility for any failure caused by these applications
when used
In addition, applications which may be substantially influential to human lives or properties for such as airlines, medical treatments,
railway service, incineration and fuel systems, man-operated material handling equipment, entertainment machines, safety machines,
etc. are not recommended, and we assume no responsibility for any failure caused by these applications when used.

We will review the acceptability of the abovementioned applications, if you agree not to require a specific quality for a specific
application. Please contact us for consultation.
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